Validation of the Scale to Evaluate the Quality of Teaching Mediation in University Context

Abstract: in Reuven Feuerstein's Cognitive Structural Modifiability Theory, 12 dimensions characterize teacher mediation, four of them are universal: intentionality and reciprocity; transcendence; meaning; awareness of modifiability. To validate the instrument aimed at evaluating the quality of teaching mediation, a sample of 531 undergraduates from 12 undergraduate courses, whose average age was 22.5 years (standard deviation 3.6 years), with a gender predominance (n = 309 or 58.2%) and the majority came from baccalaureate (n = 359 or 67.6%). The results showed a factorial structure in which the 26 assertions of the instrument were grouped into the four universal factors, with very high indexes of validity (self-values ​​between 1.33 and 9.14, explained variance between 5.13% and 35.15 %) and reliability (Cronbach's alphas between 0.71 and 0.91). The analysis of Variance (ANOVA) detected significant differences in the quality of teacher mediation of the courses in the areas of Human Sciences, Health Sciences and Technology in three of the universal factors (F = 12.96; p < 0.001 - Factor intentionality and reciprocity; F = 5.42, p < 0.001 - Factor transcendence, F = 13.40, p < 0.001 - Factor awareness of the modifiability). It is concluded that the instrument has a high degree of confidence and validity, and can be used to evaluate the quality of teacher mediation in a university environment.
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1. Learning mediation: neuropsychological foundations
One of the bordering areas between Psychology and Neurology is the Neuropsychology. In this, the concept of mediator is fundamental for understanding some of its theoretical assumptions, among which the mediation, which is used to denote the information transmission action realized by the neurotransmitters in the neural network (Rota, Ohlweiler & Riesgo, 2016). The clarity of this concept is fundamental for understanding the processes involved in the execution of the act of thinking. The present theoretical reflection is based on the similarity between the electrochemical process that allows the neurotransmission, and the teacher´s pedagogical action that allows learning. Therefore, there will only be learning if there are neurotransmission processes (neurological foundation) resulting from the teaching approach and action (pedagogical foundation), enriched by metacognitive processes (Brown, 1987).
Under this perspective, it takes over the concept of mediator that, according to the optics in Neurology, is a function of neurotransmitters, chemical substances whose main action occurs in the connections between one neuron and another, or between one neuron and one muscle or glandular cell, allowing the transmission of nerve impulses (Ardila, 2008).
Transcending from Neurology to Psychology, the relevance of this mechanism (of mediation) is glimpsed to understand the learning process, because the essence of the learning act is in its own construction of information, of concepts and theories which should enable the generation of new knowledge managed by metacognitive processes, whereupon the mediator is vital (Brown, Campione & Day, 1981).
Therefore, in Education, the mediation is a special type of interaction between someone who teaches (the mediator) and someone who learns (the mediated). According to Belmonte (2003), this interaction must be characterized by an intentional and planned interposition of the mediator, acting between external sources of stimulus (the school) and the apprentice. Under this prism, the mediator must select, shape, focus, intensify the stimuli and feedback the apprentice in relation to their experiences, in order to produce meaningful learning, intensifying one’s changes (Feuerstein, Feuerstein & Falik, 2015).

Because it is a special form of interaction, the mediation incorporates some characteristics that particularize it. According to Reuven Feuerstein’s Theory of Cognitive Structural Modifiability, there are 12 main characteristics or mediation dimensions, which are: intentionality and reciprocity; transcendence; meaning mediation; mediation of the feeling of competence; mediation of behavior control; mediation of sharing behavior; mediation of psychological individuation and differentiation; mediation of search, planning and achievement of objectives; mediation of search for adaption to new and complex situations; mediation of modifiability awareness; mediation of positive alternative; mediation of the feeling of belonging. However, four of these dimensions are designed by Feuerstein (1994) as "universal", in other words, are always present in a mediated act: intentionality and reciprocity; transcendence; meaning; modifiability awareness. If these four characteristics are part of an interaction between at least two individuals, there is already an authentic mediation. Notwithstanding, for an even more effective and higher-quality mediation, it is necessary that the other characteristics or dimensions are also present (Feuerstein, Klein & Tannenbaum, 1994).

2. Ideal characteristics of teacher mediation
As mentioned, Reuven Feuerstein theorized the existence of 12 dimensions involved in mediation, such as:

1. To have intentionality and reciprocity: the mediator must aim to teach and, through he’s actions, to ensure that what is being taught is truly being learned. It is not merely the statement of a teaching goal, but a position statement on the mediator’s part in which he, consciously, assumes responsibility for putting into practice the strategies at his disposal to ensure the achievement of goals and objectives.

The reciprocity guarantees the establishment of certain complicity: the mediated subject must want to learn. Thereby, the reciprocity, part of the "didactic contract", is that enables learning. If the subject does not want to learn, the teacher’s continuous efforts to help the student build the knowledge are useless. Therefore, the reciprocity should also be one of the objectives to achieve by the mediator. This must provoke this posture in its students. It should awaken student’s desire to learn.

Intentionality and reciprocity are, according to the theory’s author, the main conditions for an interaction to acquire the connotation of a mediation (Sánchez, 1992). The mediator’s intentionality must share with the mediated in order to make him aware of it. It is interesting to highlight here the metacognitive processes that are expected to develop in the cognoscent subject:

“The metacognitive processes form an important part of mediated interaction, allowing self-reflection, insight, and articulation between the whole and its component parts. This orientation, once internalized, becomes a powerful tool for more efficient learning, therefore, leads to higher levels of modifiability” (Feuerstein, Klein & Tannenbaum, 1994, p.17).

These are the basic metacognitive aspects of the process of learning to learn, since they allow the development of the fundamental conditions for the growth of autonomy and the apprentice’s independence.

2. To observe in a transcendent way: it is the mediator’s conscious orientation to teach looking at the future, in other contexts, for situations beyond the "here and now". Teaching should not be punctual, restricted to a single situation or context, it needs to be applicable, it needs to be able to be useful and integrate to other conceptual structures, other knowledge, other moments of the apprentice’s life and other contexts.

The mediation of transcendence aims to help the student to develop metacognition so that is possible, from work, reflexion and interaction with the learning object, the generalization and abstraction aiming the construction of new concepts from those initially addressed in the classroom.

3. To discover meanings: according to Fonseca (1998), to mediate the meaning of what is taught is the essence of cultural transmission:

“Without meanings, the cultural transmission from one generation to another would not be viable. Leaving individuals to the pure exploration of tasks will not allow them to reach the meanings; they must be guided in order to appropriate them. The mediator (psychologist or professor, reeducator or therapist) is in charge, and culturally committed, of transmitting meanings. Without such assignments, the learning tasks, by themselves, do not produce the desired cognitive modifiability” (p. 71).

Children learn the "modus operandi" of a culture because their parents, or other people, give meaning to the actions and beliefs of the group to which they are inserted. These are the traditions repeatedly valued and revived. The denial of the past, or the lack of information about the past, makes the child to have a one-dimensional "horizontal" view of life. Living the here-and-now. There is no life project, there is no memory and, therefore, the experience of the elderly is not valued.

When teaching a concept, a value, a way of doing, the adult not only explains the concept itself, but resizes it within a structure of values, beliefs and ideals allowing the child to understand the concept and the interrelationships he maintains with other concepts inserted in other contexts, theories or historical moments (Da Ros, 2002).

To mediate the meaning is to build with the student the learning of concepts that transcend the objects, the concepts that are assigned to the object and which place it in a context. The attribution of meanings is a product of the cultural group, it is subjective. It is not proper to the object, it is not a characteristic of it. However, this subjective attribution allows the integration of the child into the group, because both, child and cultural group share the common meanings.
4. To feel competent: one of the main characteristics in the healthy development of human being is the ability to look at himself and perceive himself as a competent person. Not only to be competent, he must feel competent. It is very common in the classroom for a student to give up an activity before even starting it just because he does not feel able to do it. Moreover, many times, a small incentive from the teacher is enough for the student to succeed.
Unfortunately, attitudes that do not promote the sense of competence in the child are also found in school. Many of the evaluation systems or promotion at school is based only on the “final product“. Give to the learner a feedback about his learning failures, his mistakes, his gaps, the distance it still needs to travel until it can be considered adequate. Such procedure does not contribute to the development of the competence sense, ends up promoting negative feeling (Feuerstein & Rand, 1974).

The awareness that success did not come by chance, but was a fruit of actions performed by the cognoscent subject, and that the capacity to perform such actions is part of the personal repertoire, allows the development of the learner’s sense of competence.

5. To know how to regulate and control one’s behavior: one of the main complaints of teachers facing the failure of their students through a task is that they were too impulsive. They did not even understand the activity and have already begun their resolution. Impulsiveness generates a large number of errors. However, the opposite behavior, to start too slow is also not suitable for student development.

There are two poles in this type of behavior: the inhibition, in which the subject remains without action, is “stuck”, stopped before the need of action; and the initiation, in which the subject begins to perform the action without any kind of reflection or planning. It is necessary that the subject develop his capacity to adapt to the activities, wisely estimating the right time to start executing a task. It cannot take too long, nor start too early (Feuerstein & Bolivar, 1980). 

Besides, during the activity, it is necessary for the subject to apply its energy, time and dedication in order to perform the task properly. This control does not develop on its own. It is fruit of mediation, of the positive interference of a person guiding the subject in the execution of his activities. To focus on the process allows the learner to perceive at what stage the task is going wrong, or being ineffective: in correctly capturing the data and objectives of the task, in performing this task or in presenting its results. Instead, informing the student that the product is “wrong” does not bring any useful information to the student regarding the clear construction of a clear awareness of the quality of their behavior, and, therefore, of the causes of their errors.

6. To learn to share: the behavior of sharing leads the individual out of his egoistic world and, on the other hand, also allows others to participate in their way of thinking and acting. Such behavior is strongly influenced by the cultural characteristics of a society. These different ways of dealing with sharing behavior influence not only a specific area of the subject, but even their personality (Feuerstein, 1994; Andriola, 2001).

It is through the behavior of sharing that the teacher can know the way of thinking of his students, their ideas, their opinions, their reasoning, their hypotheses, their errors and hits. Therefore, sharing should be encouraged and sought, because it is an adjunct to the student evaluation process. The teacher also needs to learn to share with his students. He needs to talk while he thinks, while creating, while solving problems, because so, the student is aware that the process of solving a problem or creating an activity is not the result of a superior intelligence that already, beforehand, knows all the answers, but is the result of a continuous action of hypothetical-deductive reasoning. This knowledge enables the student to imagine himself in the same process, imagine himself as someone who, while striving will lead to success (Gomes, 2002).

7. To promote individuation and psychological differentiation: the process of individuation represents the individual’s need to become unique, special, differentiated from the other subjects with whom it comes into contact. Apparently, this criterion would be the opposite of the mediation of sharing, but this would be a superficial conclusion. The mediation of individuation allows the subject to constitute himself as an individual, separating himself from the symbioses built by maternal or paternal behavior during the first stages of life.

In essence, individuation is the process of personal work, self-reflection, and self-knowledge, which occurs through relationships with other subjects. Fadiman and Frager (1986) highlighted:

“No one can become aware of his individuality unless he is intimately and responsibly related to his neighbor; he is not retreating into a selfish desert when he tries to find himself. He can only discover himself when he is deeply connected to someone and, in general, related to many individuals with whom he can compare himself and through whom he is able to discriminate himself” (p.60).

Thus, the professor, aware of his responsibility in interacting with his students, may intentionally value individual differences as necessary characteristics for each one to construct his individuation process healthily. He should avoid any actions that may have a discriminatory character or, even, massif (Turra, 2007).

Carl Rogers already emphasized the importance of the educational process to be an action focused on the construction of individuation and not on generalizing massification. “Meaningful learning is only possible if the teacher is able to accept the student as he or she is and to understand the feelings he or she manifests” (Rogers, 1976, p. 260). For this to happened, the teacher will need to know each one of his students, in order to deal with them in a personalized way, specific, individualized.
8. To seek, stablish and conquer goals: it is relevant to give meaning to actions beyond the “here and now”. Reuven Feuerstein states that learners who do not develop this search behavior, establishment and achievement of goals end up living in search of immediate gratification, without being able to control his impulsivity in the search for the immediate pleasure (Feuerstein, Rand & Hoffman, 1979).

Currently there are many about young people’s lack of values, lack of goals in life and “disposable” character of their commitments and actions. Perhaps the way to teach them the meaning of life and of human values inherent in deeper relationship lies in the possibility of mediating the pursuit of goals in smaller actions, from early on, by then, as adolescents, to be able to choose values that transcend their immediate needs. School and teachers play a very important role in this work, in this mission to promote in the apprentices a vision of the future to come.

9. To seek innovation and complexity: our world is undergoing rapid technological transformations. Professionals who are not adapting and learning at all times can be left behind in innovations and changes. If the school forms citizens filled with content, but not able to adapt continuously, will fail itself as an useful institution for society. In the words of Feuerstein, Klein, and Tannembaum (1994):
The usual answer: “I’ve never seen, never heard or done this before” with which someone would be justified not to accept an unusual task could no longer be accepted in a society of discontinuous technology and culture. Instead, the answer “Let me see how I can learn to do this” represents the most appropriate, adaptive answer. A readiness to learn and a propensity to change from the known to the unknown is a vital requirement in a changing world (p.45).

The school can promote situations in which students feel challenged in the execution of their tasks. Therefore, when one wants to mediate the challenge, one must seek to tailor the activities in order to address the axes of familiarity and complexity. Students challenged to learn will certainly invest greater efforts in achieving learning objectives. The sense of challenge is linked to that of inner motivation. Unmotivated students tend not to learn how much they could.

10. To be aware of modifiability: the concept of modifiability does not imply the idea of limit, but movement, of transformation and, thereby, of development. One time, Feuerstein and Bolivar (1979) asserted:

El concepto de modificabilidad quiere sustituir la noción tradicional de inteligencia humana. Esta “capacidad del individuo para usar la experiencia previa en su adaptación a situaciones nuevas” representa el potencial de aprendizaje humano, que se refleja en la disposición a modificar el comportamiento para adaptarlo mejor a situaciones familiares y nuevas (p.95).

The idea of modifiability is present throughout the work of Reuven Feuerstein and integrates the axiomatic structure of his theory. Notwithstanding, according to Turra (2007), the five axioms that must be considered in mediating the consciousness of modifiability are:

1. All human beings are modifiable;
2. This specific student I am educating can be helped to modify;
3. I myself am a mediator able to help every student to change;
4. I myself am modifiable;
5. The society in which I am inserted can be modified by me or by any other individual inserted in it.

One of the most significant facts involving the belief in the modifiability of human being is reported in the journal “The Jewish Homemaker” by the journalist Rachel Ginsberg. According to her, Alex Oliver, an eight years old boy had half of his brain surgically removed because of high levels of epileptic seizures. The left hemisphere had been totally removed. The episode was mentioned in the magazine Veja (1997):

Alex underwent surgery that removed the diseased half of the brain. Scientists have always believed that the age limit for learning to speak the first language was six years old. After that, the brain would lose the ability to develop language. Alex started to talk at 10 as a child of three. In six years, he acquired language skills that a normal child would take seven years to learn (p. 50).

Despite the contrary statements of the doctors at the time that the boy could not speak, read or write, or even walk, everything that was within reach of the mediation work was done. His cognitive functions (or what was left of them) were developed through the cognitive intervention system, the Instrumental Enrichment Program (PEI) which is based on the Cognitive Structural Modification Theory. Nowadays, the boy already reads, speaks, and writes wonderfully well. Besides, he is able to walk without handset, because the movements on the right side of his body were reacquired. Alex’s brain learned to modify itself and assume functions of the lost hemisphere. The “Oliver” case brought new expectations in brain surgeries, because it points to the high plasticity of the brain, to its high characteristic modifiability. In relation to Education, the professor believes in the student’s capacity to modify himself, to learn, to develop, so then he can choose a methodology that is loaded with positive efforts to try again, instead of giving up in the most difficult cases. 

11. To choose for the optimistic alternative: this criterion of mediation must be well understood in order not to be confused with the “optimistic” behavior. Optimism is a hope that something positive can happen, however, the subject does not try to make it happen. He keeps waiting. Instead, the option for the optimistic alternative, or positive alternative is the choice for the alternative whose ability to “work”, so that, then, to make every effort for this to happen. Feuerstein (1994) states that when a student opts for a pessimistic path, he does not strive, does not work, does not start the path of achieving the goals. 

Therefore, it is necessary that the teacher’s behavior encourage the student to work, to strive. In addition, the path for the student to get involved in school activities implies on choosing the optimistic alternative. Choosing the optimistic alternative in all other life situations allows the subject to anticipate positive results.

12. To create a sense of belonging: the mediation of the feeling of belonging is influenced by the cultural environment (Feuerstein, 1994). The international political scenario, especially in relation to conflicts, to wars, to revolutionary or liberation groups is the scene of very significant examples of the strength of the feeling of belonging. Being a part of a group, of a nation, of a religion, can give the subject an inner strength to fight for his ideals, which, in many cases, would even overcome the ability to understand. Fanaticism is an extreme of this feeling. Its consequences, unfortunately, are present in the story of humanity.
On the other hand, it is this same feeling of belonging that makes possible the conquest of freedom. An example of this was the Mahatma Ghandi’s capacity of regimenting the Indian people in the quest of their own independence from the English domain. The Indians rebelled governed by the determination of “non-violence” and gained spaces and rights that they did not have previously. The feeling based on their actions was that they belonged to India, belonged to a nation that deserved freedom. This excluded the English who were called “intruders”. 
Reuven Feuerstein points to an interesting aspect of this feeling. The individual who is very self-centered, or at most, in his nuclear family, does not realize the importance of other points of view, because the dimension of his own life is only “centered”, interacts only with people who are very close, of similar values. So that this individual can grow and reflect on other points of view, he requires a “vertical” dimension in his life, which is only built in the relationship with the “extended” family. To know, to respect, to relate to uncles, aunts, cousins, grandparents, etc. allows this individual to refer to the past, to the time of his grandparents, to understand family relationships and to know the constitution of these relationships. This dimension is “vertical” for bringing elements of the subject’s history, inserting him into the family history. It is this vertical dimension that allows the subject to transcend the need to fulfill his immediate needs, of the disposable aspects divulged by the current media and reinforced by a consumer society.

When appreciating families, the formation of groups, the school itself as an environment that welcomes students, there is the possibility of developing the sense of community, of not being alone, to be a part of society and not be marginalized by it.

3. Research objectives
Based on the theoretical foundations mentioned, the general objective of the research was to carry out the validation of an instrument aimed at the diagnosis of the quality of mediation of the undergraduate teachers of Federal University of Ceará (UFC), in accordance to the 12 factors theorized by Reuven Feuerstein. As specific objectives, it was intended: (a) To stablish metric validity parameters and reliability of the instrument aimed at evaluating the quality of mediation of teachers in an university environment; (b) To compare the quality of teacher mediation of courses in the areas of Human Sciences, Health Sciences, Natural Sciences and Technology.
4. Research locus
The study was concluded at headquarters of the Federal University of Ceará (UFC) in the city of Fortaleza, in 12 undergraduate courses that represented the areas of Human Sciences, Health Sciences, Natural Sciences and Technology. 
5. Criteria for choosing the courses
The following criteria were adopted for the selection of undergraduate courses:

a) Belonging to one of the three major areas of human knowledge, already mentioned;

b) Have obtained the two largest and the two smallest grades in the National Student Performance Examination (ENADE), in their respective area of expertise.

6. Course and student samples
As a result of the adoption of the referred criteria, the Table 1 presents the 12 selected courses and the samples of students submitted to the study.

Table 1. Description of courses and student samples.

	Knowledge area
	Course
	ENADE’s grade
	Sample of students per course
	Percentage over the total sample of students
(n = 531)

	Health Sciences
(n = 181)
	Pharmacy
	2
	43
	8,1

	
	Odontology
	3
	46
	8,7

	
	Medicine
	4
	48
	9,0

	
	Nursing
	4
	44
	8,3

	Natural Sciences and Technology
(n= 179)
	Mathematics
	2
	44
	8,3

	
	Food Engineering
	3
	48
	9,0

	
	Architecture and Urbanism
	5
	43
	8,1

	
	Geography
	5
	44
	8,3

	Human Sciences
(n = 171)
	Social Sciences
	3
	44
	8,3

	
	Philosophy
	3
	47
	8,8

	
	Music
	5
	42
	7,9

	
	Pedagogy
	4
	38
	7,2


According to Table 1, the percentage of students ranged from 7.2% (Pedagogy course) to 9% (Medicine courses and Food Engineering), indicating, thus, homogeneity in the distribution of sectoral samples (per course) in the composition of the total sample of students (n = 531). This number of students (n = 531) represented 2% of the universe of approximately 26.000 students regularly enrolled in the 126 presential undergraduate courses of the Federal University of Ceará (UFC), according to institutional data from 2015
. Therefore, the 12 courses of the present study, from which come the 531 student participants, represented approximately 9,5% of the total number of presential courses of the Institution of Higher Education (IES) referred.
7. Instrument of data collection
The instrument used for the data collection was a scale designed to evaluate the quality of mediation of the university professor (see Annex 1), composed by blocks of questions designed to assess the 12 aspects or dimensions directly related to teacher mediation, as proposed by Reuven Feuerstein.
8. Procedure for obtaining data
After the courses departments are informed about the research objectives and, obtained the respective authorization to carry it out, the fellows of Scientific Initiation of the National Council of Scientific and Technological Development (CNPq) and the Coordination of Improvement of Higher Education Personnel (CAPES), under the coordination of a Higher Technical Support Fellow (ATS - CNPq), contacted the teachers, so that they could provide lecture hours for the application of the instrument in classes of at least 25 students. Confidentiality of the respondents’ personal information was guaranteed, ensuring that these would not be transmitted or disclosed to third parties.

9. Main results
9.1. Profile of the study’s students
The study had the participation of 531 students (n = 531) from 12 undergraduate courses, of both genders (309 women and 222 men), with an average age of 22.4 years old (SD = 3.6 years old) and amplitude from 17 to 60 years old. The majority of the student attended baccalaureate courses (n = 359 or 67.6%), although there was an expressive group attending undergraduate degrees (n = 172 or 32.4%).
9.2. Metric instruments parameters
9.2.1. Validity of construct
Initially, we must stand out, as relevant, that the number of respondents respects the ratio of 10:1 (number of subjects for each questionnaire number). This value is recommended for conducting a factorial analysis of exploratory type (Andriola, 2008; Kahn, 2006; Pasquali, 1999), this is: with an instrument of 26 items would require at least 260 respondents. It is perceived, that this number was largely exceeded, since 531 subjects participated in the process.
In this sense, for the validation of the instrument the exploratory factorial analysis (AFE) was used, performed with SPSS 17.0. The purpose of the analysis was to determine the number of factors to retain in the initial solution, the number of items associated with them (from the respective factorial load) and the internal consistency of retained factors. 

It was made, initially, an exploratory analysis of the data, to identify the existence of the underlying structure, from an initial matrix of correlations. The purpose of this correlation matrix is to reveal the magnitude of the association of a given variable in detriment of another observed variable. High correlations indicate that the variables involved are under the influence of the same factor or latent construct. However, reduced correlations indicate that the variables are not under the influence of the same factor or latent construct (Anderson, 1958; Harman, 1968).
The determinant of this matrix must be greater than zero, since if it is not, there will be no analytical solution, because it defines whether given square matrix will enable an inverse matrix. It is emphasized that the non-invertible matrix is called a singular matrix and its occurrence indicates an unstable matrix system. The result found in the present study was determinant = 1.16.

Next, the Kaiser-Meyer-Oklin’s Test (KMO) was calculated, which evaluates the existence of a sufficient number of significant correlations between the items for the use of factorial analysis, constituting an overall measure that indicates the strength of the relation between items by means of partial correlations that represent the correlation between each pair of items, after the linear effect of all other items. The measure of suitability of KMO sample should be greater than 0.70, considered inadequate a sample with KMO inferior than 0.60. In the present case KMO = 0.931 (p < 0.001), indicating that the correlation matrix can be submitted to factorial analysis. 
As mentioned above, the Factorial Analysis (AF) aims to find latent variables at a given set of variances, when investigating whether the covariance or correlations of a set of observed variables can be explained in a reduced number of unobserved constructs or common factors (Pasquali, 1999). Therefore, the first task is to verify if the scales that define latent variables have reliability or reproducibility, so that the latent variables can be reproduced in future studies (Ebel, 1967; Andriola & Pasquali, 1995). In this stage the Cronbach’s Alpha was used to calculate the reliability of the measuring instrument, whose result indicated α = 0.921 for a set of 26 items, expressing high internal reliability of the scale to evaluate teacher mediation in university environment. 
Next, the factorial structure of the scale was examined through AF, using the method of Principal Components’ extraction, followed by the rotation of factors, so that an initial factorial solution can be obtained on what was proposed to be evaluated by the instrument (four universal dimensions of teacher mediation). In this work the chosen rotation procedure was the Varimax, for distributing the loads of the variables by components eliminating the intermediate loads, so that it is clearly understood which component in which the load of variable is highest. 

Following the guidelines of Andriola (2009), Blunch (2008), Brown (2006), Henson & Roberts (2006), Kahn (2006), Preacher & MacCallum (2003), the criteria for the retention of factors were: 

a) Factor with an eigenvalue equal to or greater than 1 (eigenvalue ≥ 1.0); 

b) Factorial weight of items equal to or greater than 0.50 (factor loadings ≥ 0.50);

c) Percentage of variance explained by factors must be at least 40%; 

d) Internal factor consistency must be equal to or greater than 0.70; 

e) Internal factor consistency should not increase if the item is eliminated; 

f) Each factor must be represented by at least three items.

Regarding the commonality of the items, it should be noted that this is the proportion of the variance of a variable observed in the extracted factors (Ruiz & San Martín, 1992). Their estimates range from 0 to 1, being that a high value of in that range indicates that the extracted factors explain high proportions of the variance of the observed variable. The Table 2 presents information derived from the factors’ extraction.
Table 2. Description of the items’ communalities values before and after the extraction of the factors.

	Item
	Initial communality
	Communality after the extraction
	Item
	Initial communality
	Communality after the extraction

	1.1
	1.000
	0.490
	6.1
	1.000
	0.652

	1.2
	1.000
	0.517
	6.2
	1.000
	0.703

	1.3
	1.000
	0.459
	6.3
	1.000
	0.562

	2.1
	1.000
	0.445
	7.1
	1.000
	0.499

	2.3
	1.000
	0.454
	8.1
	1.000
	0.514

	3.1
	1.000
	0.654
	8.2
	1.000
	0.504

	3.2
	1.000
	0.582
	9.1
	1.000
	0.414

	3.3
	1.000
	0.611
	9.2
	1.000
	0.472

	4.1
	1.000
	0.474
	10.1
	1.000
	0.511

	4.2
	1.000
	0.507
	11.1
	1.000
	0.550

	4.3
	1.000
	0.391
	12.1
	1.000
	0.642

	5.1
	1.000
	0.413
	12.2
	1.000
	0.604

	5.2
	1.000
	0.421
	12.3
	1.000
	0.636


According to the results, after the extraction of factors, the communalities of the 26 items ranged from values between 0.391 (item 4.3) to 0.703 (item 6.2), respecting, therefore, the idealized minimum value for the retention of the item in the factor: 0.30 (Henson & Roberts, 2006). By this criterion, all items can be submitted to factorial analysis (Brown, 2006). In Table 3 there are presented eigenvalues and the percentages of variance explained by each factor retained, before and after the rotation procedure. 
Table 3. Eigenvalues and percentages of variance explained, before and after the rotation of retained factors.
	Retained factor
	Initial eigenvalue

	Sum of the square of the charges after the factorial extraction

	Sum of the square of the charges after the rotation of the extracted factors


	
	Total
	% of variance
	% accumulated
	Total
	% of variance
	% accumulated
	Total
	% of variance
	% accumulated

	1
	9.139
	35.151
	35.151
	9.139
	35.151
	35.151
	6.427
	24.718
	24.718

	2
	1.764
	6.784
	41.935
	1.764
	6.784
	41.935
	2.830
	10.885
	35.603

	3
	1.441
	5.541
	47.476
	1.441
	5.541
	47.476
	2.264
	8.707
	44.310

	4
	1.334
	5.129
	52.606
	1.334
	5.129
	52.606
	2.157
	8.295
	52.606


Table 3 presents information from four extracted factors, strengthening, thus, Reuven Feuerstein’s proposal about four universal dimensions involved in teacher mediation. Factor 1 explained initially 35.151% of the total variance (eigenvalue = 9.139), completing the analytical process with 24.718% of this variance (eigenvalue = 6.427). Factor 2 explained initially 6.784% of the total variance (eigenvalue = 1.764), completing the analytical process with 10,885% of this variance (eigenvalue = 2.83). Factor 3 explained initially 5.541% of the total variance (eigenvalue = 1.441), completing the analytical process with 8.707% of this variance (eigenvalue = 2.264). Finally, factor 4 explained initially 5.129% of the total variance (eigenvalue = 1.334), completing the analytical process with 8.295% of this variance (eigenvalue = 2.157). These four factors explained together 52.606% of the total variance of the results, before and after extraction and rotation of them.
The next step of the data analysis involved the calculation of the factorial loads of the items in the respective rotated factors, as shown in Table 4.
Table 4. Factorial loadings of items on rotated factors.

	Items
	Factors and respective factor loads of items

	
	Factor 1
	Factor 2
	Factor 3
	Factor 4

	8.1
	0.662
	
	
	

	1.2
	0.644
	
	
	

	1.1
	0.641
	
	
	

	8.2
	0.632
	
	
	

	9.2
	0.626
	
	
	

	10.1
	0.619
	
	
	

	5.1
	0.616
	
	
	

	11.1
	0.608
	
	
	

	9.1
	0.599
	
	
	

	4.1
	0.598
	
	
	

	4.2
	0.589
	
	
	

	5.2
	0.589
	
	
	

	2.2
	0.586
	
	
	

	2.1
	0.579
	
	
	

	1.3
	0.560
	
	
	

	4.3
	0.559
	
	
	

	6.2
	
	0.786
	
	

	6.1
	
	0.761
	
	

	6.4
	
	0.686
	
	

	7.1
	
	0.574
	
	

	12.3
	
	
	0.753
	

	12.1
	
	
	0.741
	

	12.2
	
	
	0.709
	

	3.1
	
	
	
	0.782

	3.3
	
	
	
	0.713

	3.2
	
	
	
	0.666


Of the factorial loads of each item in the factor extracted and rotated, it is possible, now, the qualitative interpretation of what each factor represents. Therefore, for example, the grouping of 16 items in Factor 1, reveals itself as the intentionality and reciprocity dimension. This dimension of mediation has as its main peculiarity the fact that the mediator must consciously assume the responsibility for putting into practice the pedagogical strategies at their disposal, in order to guarantee the attainment of the established goals and educational objectives a priori. On the other hand, reciprocity guarantees the establishment of a certain complicity of the apprentice, that is, the subject (mediated) must want to learn (or be motivated to do so) the content that will be approached by the mediator. 
Factor 2, composed by the grouping of four items, reveals itself as the transcendent dimension. This dimension portrays the mediator’s conscious orientation in teaching by looking at other contexts, for situations beyond the “here and now”, from disparate and sometimes conflicting opinions about a particular subject. Teaching should not be punctual, restricted to a single situation or context, it needs to be applicable, be useful and integral to other conceptual structures, other knowledge, other moments of the apprentice’s life in other contexts, considering various opinions. The transcendence mediation aims to assist the student to develop metacognition so that it is possible, from work, reflection and interaction with the learning object, the generalization and abstraction.

Factor 3, composed by the grouping of three items, expresses the meaning dimension, which portrays how subjects learn the "modus operandi" of a culture, because their parents or other people give meaning to the actions and beliefs of the group to which they are inserted. They are traditions repeatedly valued and revived. The lack of information about the past causes the individual to have an one-dimensional “horizontal” view of life. To mediate meaning is to build with the student the learning of concepts that transcend the object, of the concepts that are assigned to the object and which place it in a context. The attribution of meanings is a product of the cultural group. However, it is this subjective attribution that allows the integration of the subject to the social group, because both, individual and cultural group, share common meanings.

Finally, factor 4, which was also composed by the grouping of three items. The referred dimension is associated to the capacity to be aware of the modifiability, which expresses the idea of movement, of transformation and, therefore, of individual dynamic development. In relation to education, the teacher who believes in the student’s ability to modify, to learn, to develop, can then choose a methodology loaded with positive efforts that allow the learner to try again, instead of giving up in the most difficult cases. This dimension uses the concept of brain plasticity.
From the present and commented results, it can be asserted that the instrument aimed at evaluating the quality of teacher mediation in an university environment revealed itself as valid to measure the four dimensions considered universal by the theoretician Reuven Feuerstein, videlicet: intentionality and reciprocity (Factor 1); transcendence (Factor 2); meaning (Factor 3); modifiability awareness (Factor 4).
9.2.2. Reliability of the measuring instrument
It must be demonstrated, now, the reliability of the instrument (internal consistency) to measure the four dimensions previously mentioned (Ebel, 1967). For this, the value of Cronbach’s alpha coefficient was determined for each of the factors underlying the instrument of measurement of teacher mediation in an university environment, besides the corrected correlation of each item with the total score. The values are presented in Table 5.
Table 5. Values of Cronbach’s alpha in each of the four extracted factors.
	Factors and values of Cronbach’s alpha
	Items
	Item-total corrected correlation 
	Cronbach’s alpha
(if the item is removed)

	Factor 1

(α = 0.91)
	8.1
	0.640
	0.906

	
	1.2
	0.631
	0.906

	
	1.1
	0.597
	0.907

	
	8.2
	0.643
	0.906

	
	9.2
	0.619
	0.907

	
	10.1
	0.629
	0.906

	
	5.1
	0.573
	0.908

	
	11.1
	0.612
	0.907

	
	9.1
	0586
	0.908

	
	4.1
	0.600
	0.907

	
	4.2
	0.632
	0.906

	
	5.2
	0.583
	0.908

	
	2.2
	0.603
	0.907

	
	2.1
	0.510
	0.910

	
	1.3
	0.578
	0.908

	
	4.3
	0.567
	0.908

	Factor 2

(α = 0.79)
	6.2
	0.689
	0.696

	
	6.1
	0.608
	0.738

	
	6.3
	0.588
	0.748

	
	7.1
	0.531
	0.779

	Factor 3

(α = 0.72)
	12.1
	0.524
	0.661

	
	12.2
	0.535
	0.651

	
	12.3
	0.579
	0.594

	Factor 4

(α = 0.71)
	3.1
	0.564
	0.564

	
	3.2
	0.484
	0.665

	
	3.3
	0.530
	0.609


According to the data, Cronbach’s alpha values ranged from 0.71 (Factor 4) to 0.91 (Factor 1), thus implying in the adequacy of reliability of the measuring instrument (internal consistency) to evaluate the constructs (factors) to which it proposes, which are: four universal factors present in the act of teacher mediation, as Reuven Feuerstein stipulated. The obtained values reveal, thus, high reliability of the referred instrument, according to the opinion of Hair, Black, Babin, Anderson & Tatham (2006).
The values of the corrected correlations of the item with the total score revealed an amplitude from 0.484 (item 3.2) to 0,643 (item 8.2), highly significant magnitudes, according to the opinion of Andriola & Pasquali (1995) and Pasquali (1999). 
Finally, the values of Cronbach’s alpha when the item is withdraw did not undergo substantive changes in Factor 1, since this parameter’s magnitude remained around 0.91 revealing, thus, high internal consistency. In the case of Factor 2, the magnitudes of Cronbach’s alpha ranged from 0.70 (if item 6.6 were withdrawn) to 0.78 (if item 7.1 were withdrawn), remaining around the total observed value of 0.79 for the referred factor, revealing, in this way, moderate internal consistency. With regard to Factor 3, the magnitudes of Cronbach’s alpha ranged from 0.59 (if item 12.3 were withdrawn) to 0.66 (if item 12.1 were withdrawn), revealing high sensitivity and dependence of this factor for their respective items. This particular behavior of Factor 3 explains the total value obtained by Cronbach’s alpha: 0.72 (moderate internal consistency). A similar pattern was observed in Factor 4: the magnitudes of Cronbach’s alpha ranged from 0.56 (if item 3.1 were withdrawn) to 0.67 (if item 3.2 were withdrawn), remaining around the total observed value of 0.71 for the referred factor (moderate internal consistency).
Analyzing the present results, either from factor analysis (method of extraction of the main components), or from the internal consistency (Cronbach’s alpha), in light of the criteria for determining the four factors stablished (according to Reuven Feuerstein’s theory), we can affirm that the adaptation of the scale to evaluate the teacher mediation in the university environment (composed by 26 items) has excellent psychometric qualities.

9.3. Diagnosis of the quality of teacher mediation
In order to compare the mediation’s quality provided by the teachers of courses in the areas of Human Sciences, Health Sciences, Natural Sciences and Technology, the Variance Analysis (ANOVA – one way) test was used for comparison between and intergroups (Anderson, 1958). In Figure 1 there are the trends of the mean values of mediation in each of the four universal factors, according to the area of knowledge to which the respective teacher’s course is linked.
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Figure 1. Trends in the mean values of teacher scores in the Scale to Evaluate the Quality of Mediation, considering the areas of human knowledge.
According to data on Figure 1, the highest average in F1 (Factor 1) was obtained by the teachers linked to Health Sciences courses (µ = 55.1; SD = 6.4), followed by the teachers of the courses related to Human Sciences (µ = 53.6; SD = 5.8) and finally, teachers of the courses related to Natural Sciences and Technology (µ = 51.4; SD = 8.6). The ANOVA Test identified significant differences between these three averages [F(0.01; 2, 528) = 12.96; p < 0.001] which made it possible to infer, thus, that there was better mediation of the teachers of the courses in the area of Health Sciences. Thereby, in the intentionality and reciprocity dimension, which has as main peculiarity the fact that the mediator must consciously assume the responsibility for putting into practice the pedagogical strategies at their disposal, in order to guarantee the attainment of the stablished goals and educational objectives a priori, as well as in establishing apprentice complicity, there was higher quality by the professors of the courses in the area of Health Sciences.

Still according to Figure 1, the highest average in F2 (Factor 2) was obtained by the teachers linked to the courses of Health Sciences (µ = 13.6; SD = 2.3), followed by the teachers of the courses related to Human Sciences (µ = 13.5; SD = 2.1) and finally, teachers linked to the courses in Natural Sciences and Technology (µ = 12.9; SD = 2.4). The ANOVA Test identified significant differences between these three averages [F(0.01; 2, 528) = 5.42; p < 0.005] which made it possible to infer, thus, that there was better mediation of the teachers of the courses in the area of Health Sciences. Thereby, regarding the transcendence dimension, which portrays the mediator’s conscious orientation in teaching by looking at other contexts, to situations beyond the "here and now", from disparate and sometimes opposing opinions about a particular subject, there was higher quality, once again, of teachers of the courses in the area of Health Sciences.
Regarding Factor 3 (F3), the highest average was obtained by the teachers linked to the courses of Human Sciences (µ = 8.9; SD = 2.0), followed by the teachers of the courses related to Health Sciences (µ = 8.8; SD = 2.3), and finally the teachers linked to courses of Natural Sciences and Technology (µ = 8.5; SD = 2.1). The ANOVA Test did not identify significant differences between these three averages [F(0.01; 2, 528) = 1.50; p = 0.223] which made it possible to infer, in this way, that there were no qualitative differences in teacher mediation regarding the mediation of meaning. Therefore, it seems that all teachers, regardless of the area of human knowledge, are able to build with the student the learning of concepts that transcend the object, of the concepts that are attributed to the object and that inserts it in a given socio-historical context. The attribution of meanings is the product of the cultural group, it is subjective. It is not proper to the object, it is not characteristic of it.
Finally, regarding Factor 4 (F4), the highest average was obtained by the teachers linked to the courses of Human Sciences (µ = 9.7; SD = 1.6; n = 171), followed by the teachers of the courses related to Health Sciences (µ = 8.9; SD = 1.9; n = 181), and finally the professors linked to the courses of Natural Sciences and Technology (µ = 8.7; SD = 2.0; n = 179). The ANOVA Test identified significant differences between these three averages [F(0.01; 2, 528) = 13.4; p < 0.001], which made it possible to infer, this way, that there was better mediation of the teachers of the courses in the Human Sciences area. Thereby, regard the ability to be aware of the modifiability, which expresses the idea of movement, of transformation and, therefore, of individual dynamic development; of the teacher’s belief in the student’s ability to change, to learn, to develop; the professors of the courses in the area of Human Sciences were superior to the colleagues of the other two areas of human knowledge.
10. Final considerations
The main objective of this scientific work consisted in determining the metric parameters of factorial validity and reliability of an instrument to evaluate the quality of teaching mediation in an university environment, whose theoretical basis is the Theory of Cognitive Structural Modifiability, proposed by the Romanian Reuven Feuerstein. To validate the instrument aimed at evaluating the quality of teaching mediation, a survey was carried out with 531 university students from 12 undergraduate courses of an IES. 
The results revealed a factorial structure in which the 26 instrument assertions were grouped into the four universal factors, as theorizes: intentionality and reciprocity; transcendence; mediation of meaning; modifiability awareness, whose eigenvalues varied between 1.33 and 9.14. The variance explained by the four factors mentioned above ranged from 5.13% to 35.15%. Regarding the reliability or reliability parameter or trustworthiness, the values for Cronbach’s alpha coefficients ranged from 0.71 to 0.91. Therefore, it seems very reasonable to say that this instrument can be used with great confidence to evaluate teacher mediation in an university environment. However, we consider it fundamental to continue the studies that deepen the factorial validity of this measuring instrument with a view to proceeding with the confirmatory analysis.
Finally, regarding the quality of teaching mediation of courses in the areas of Human Sciences, Health Sciences and Technology, there were significant differences in three of the universal factors: intentionality and reciprocity (higher quality provided by Health Sciences teachers); transcendence (higher quality provided by Health Sciences teachers); modifiability awareness (higher quality provided by Human Sciences teachers). In the factor mediation of meaning no significant differences were detected between the three main areas of knowledge.
To conclude the importance of the quality of teaching mediation in an university environment, through the activities of teaching and research, it is opportune to highlight a wise sentence uttered by the greatest scientists of all time, the German physicist Albert Einstein: the mind that opens to a new idea never returns to its original size.
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Escala para avaliar a qualidade da mediação da aprendizagem em ambiente universitário

[image: image2.png]



Universidade Federal do Ceará

Faculdade de Educação

Mestrado e Doutorado em Educação

Laboratório de Pesquisa em Avaliação e Medidas Educacionais (LabPAM)

Escala para avaliar a qualidade da mediação da aprendizagem em ambiente universitário

O presente trabalho se propõe a investigar a percepção do alunado acerca da forma de mediação exercida por seus professores, bem como o impacto desta sobre a aprendizagem universitária na sua respectiva área de formação profissional. A pesquisa conta com o financiamento do CNPq e da CAPES, sendo coordenada pelo Prof. Dr. Wagner Bandeira Andriola. De antemão agradecemos sua valiosa participação no estudo, garantindo a confidencialidade no tratamento das informações coletadas e o uso restrito ao ambiente acadêmico.

Curso: _______________________________________    (  ) Licenciatura  (  ) Bacharelado

Semestre em que você se encontra:

(  ) 2º (  ) 3º (  ) 4º  (  ) 5º  (  ) 6º  (  ) 7º  (  ) 8º  (  ) 9º (  ) 10º 
Gênero: ( ) Masculino ( ) Feminino.                                                              

Idade: _____ anos completos.

Todas as perguntas a seguir são relacionadas ao professor que melhor ensina.

Assinale apenas uma alternativa para cada uma das questões apresentadas.

1.1 O professor deixa claro qual é o objetivo da aula.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

1.2 O professor faz tudo o que está ao seu alcance para que os alunos aprendam.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

1.3 As ações do professor demonstram que ele busca que os alunos aprendam.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

2.1 O professor mostra que o assunto ensinado tem aplicações em outras áreas.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

2.2 As atividades realizadas (exercícios, pesquisas, seminários, etc.) fazem com que os alunos aprofundem o aprendizado.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

3.1 O professor ensina aspectos históricos do novo assunto.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

3.2 O professor mostra significados que o assunto tem em outras áreas e/ou contextos.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

3.3 O professor vai além do conteúdo abordado, mostrando valores sociais e culturais relacionados ao assunto.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

4.1 A forma como o professor age faz com que os alunos se sintam capazes de aprender a matéria.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

4.2 A forma como o professor passa tarefas faz os alunos se sentirem competentes para executá-las.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

4.3 O professor incentiva os alunos a estudar.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

5.1 O professor dá orientações úteis nas atividades que deverão ser realizadas.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

5.2 O professor ajuda a pensar antes de os alunos realizarem uma atividade.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

6.1O professor valoriza as contribuições que os alunos fazem nas aulas, comentando-as de forma positiva.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

6.2 O professor garante que a participação de um aluno seja ouvida e compreendida pelos demais colegas.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

6.3 O professor faz com que os alunos respeitem a opinião dos demais colegas.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

7.1 O professor respeita as características pessoais de cada aluno quando se relaciona com eles.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

8.1 O professor explica porque você precisa aprender aquele assunto.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

8.2 O professor explicita a importância do aprendizado de certos assuntos para o adequado exercício profissional.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

9.1 As tarefas solicitadas por esse professor têm grau de dificuldade adequado (não são fáceis demais nem difíceis demais).

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

9.2 O professor consegue fazer com que os alunos se sintam desafiados a realizar as tarefas ou pesquisas propostas.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

10.1 O professor age com os alunos de forma a aumentar a consciência de que podem e conseguem aprender cada vez mais e melhor.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

11.1 O professor incentiva os alunos a esforçarem-se ao máximo para concluir uma tarefa corretamente.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

12.1 O professor mostra a importância de ser aluno na instituição onde você estuda.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

12.2 O professor valoriza suas origens, a cidade ou estado em que você nasceu.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

12.3 O professor comenta sobre aspectos positivos dos grupos que você faz parte.

(  ) Nunca  (  ) Poucas vezes  (  ) Na maioria das vezes  (  ) Sempre

Em sua opinião, qual deveria ser a principal característica de um excelente professor? Cite três.

1. _________________________________________

2. _________________________________________

3. _________________________________________

Obrigado pela participação na pesquisa.

� Research funded by the National Council for Scientific and Technological Development (CNPq) – Process #300878/2013-3 (Productivity Research Grant). 
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