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Introduction
Constructivism is one of the new educational theories that educators began to pay more attention to in the last two decades. It is becoming more acceptable to them. In the years 1999 through 2001, over 200 articles about constructivism were published (Vermette et al., 2001). In general, constructivism adopts a group of ideas about knowledge, learning, teaching, evaluation, teacher, student, and teaching environment. It is as Windschitl (1999) says ‘a group of believes, standards, and practices that constitute the whole school life’.
Knowledge, from a constructivist point of view, is not separated from the knower; rather, it is an organization of the real world in our minds as a result of experiencing it. There is no real world separated from the human mental activities. Also, there are no common concepts that we all have in the same manner. Instead, each of us has his/her own understanding of things around him/her (Zaitoon and Zaitoon, 1992). The relation between what we perceive and what we see was also discussed by Cobern (1995) who asked the following question: How can we know that what we perceive is that what we see in reality? Then he answered the question saying that Kepler in 1604 explained that the pictures we see are drawn upside down on the retina, but we see them in their real shape. This raises the question about our ability to say that what we see is exactly what exists. Cobern also says that the process of perceiving includes the process of interpreting knowledge not just transmitting it, and the process of seeing is theory laden. 
In light of this view to knowledge, the process of learning becomes similar to that of knowledge discovery by scientists. They both are interpretation processes, and when we learn we build our own understanding of the material studied depending on our interpretation to it (Cobern, 1995). So, the process of learning is not a process of transmitting information that takes place through the teacher’s explanation, nor it is transferred from the mouth of teacher to the pupil’s mind like the transfer of electrical current from one side of the wire to the other. Also, it is not just a quantitative addition of new information to what we already have, in the same way that happens when we build a new building by putting one brick over another, without changing any of them. In fact, it is an active process in which the learner constructs his own meaning to his experience. It is also affected by what he/she already knows, and the two interact in a way that changes both the learned knowledge and the conceptual framework of the learner. Therefore, learning is now considered a process of constructing knowledge and a change of the knowledge framework of the learner, or it is inventing new conceptual frameworks that organize his experiences and interpret them (Puolimatka, 1999; Watts, 1999; Crowther, 1997; Anderson, 1992; Zaitoon and Zaitoon, 1992 (.

This view of learning determines a number of roles that the student is supposed to adopt during his learning. He/She has to participate actively in his/her learning either through discussion, problem solving, and exploration of knowledge, or through designing projects and implementing them. Therefore, he/she should depend mainly on himself/herself rather than the teacher to learn, and he/she should know that others have their own views that may differ from his/hers, so he/she is supposed to respect these views and to be brave enough to accept being wrong during the learning process. Moreover, he/she has to reflect on his/her learning practices and determine his/her progress during his/her study (Cho et al., 1997; Cobern, 1995).
On the other hand, constructivism has its own conception about instruction, and teaching methods. It is no longer a process of transmitting information from the teacher to the student; rather, it is a process of arranging suitable conditions that allow the student to be involved in the learning process. Constructivism adopts a number of teaching methods that are considered more suitable to facilitate learning. The linear sequenced process is no longer the best method to teach (Hand and Treagust, 1994), rather it is preferred to introduce knowledge in the same way found in the student’s mind, i.e. as a map of related and interconnected concepts in an integrated system. Hence, constructivism prefers using concept maps to introduce new knowledge to the students and train them to use it by themselves. Constructivism also adopts teaching methods like: inquiry, problem solving, action research and projects in which the learner discovers knowledge and constructs it by himself/herself (Windschitl, 1999). It also adopts cooperative learning methods that depend on the social negotiation process. The reason for this is that it elicits the previous knowledge that the student has about the subject to be taught in front of the teacher and the colleagues. This is supposed to make the student adjust his/her previous knowledge to suit the new knowledge that he/she is going to learn (Hand and Treagust, 1994). Constructivism is also concerned with exploring alternative conceptions that the students have beforehand and with changing these conceptions (Watts, 1999). It also adopts the integration among the different branches of knowledge and connecting what the students learn at school with the real life outside it (Windschitl, 1999). In addition, it concentrates on giving enough wait-time to the students to give them the chance to think of the answer and to produce as much answers as possible (Brooks and Brooks, 1993).

As mentioned before, the teacher has to take the students’ previous knowledge into consideration in order to build on it, elaborate it, deepen it and reconstruct it (Kim et al., 1997). He also has to search for mistakes that the students make in order to correct them, and to avoid being dominant by talking all the time. In summery, the teacher has to be a facilitator for the learning process; arranging the suitable conditions for it, and providing a non-threatening environment that is suitable for dialogue and discussion between the students and that enables them to pose their ideas and defend them freely without hesitation (Watts, 1999). 

   
According to evaluation, constructivism does not give an integrated comprehensive vision about it, but its proponents adopt evaluation that has no definite objectives beforehand (Zaitoon and Zaitoon, 1992). Though, it is true to say that constructivism calls for adopting new forms of evaluation that allow students to explain what they know, not by using essay and objective examinations, but by using those kinds of evaluation that ask them to write research papers, produce physical models, or do a specific performance (Windschitl, 1999). Also, some constructivists ask for neglecting ordinary tests, and avoiding expressing the students’ results by numbers or letters (Brooks and Brooks, 1993).       
Constructivist teaching environment is characterized by several characteristics: teaching is not teacher-centred, but it concentrates more on the needs of the situation. For instance, the activities that depend on problem solving are core activities, and there is no definite time allocated for each lesson, rather, it can be expanded as needed.  Brooks and Brooks (1993) see that it is better not to be limited to time restrictions while teaching. Generally speaking, in the constructivist classroom, the teacher helps students to test their ideas and compare them with the accepted scientific knowledge in a non-threatening environment. This environment is also characterized by allowing the students to negotiate with their teacher about the accepted social standards and the instructional objectives. They are also allowed to ask their own questions, besides the teacher’s questions. Their questions and answers can direct the process of teaching in the classroom and can change the teaching strategies and the content to be taught. They also work cooperatively to solve the given problems through negotiation rather than competition.
While constructivism has made its mark concerning learning in science classrooms, little has surfaced so far relating to the education and professional development of science teachers (Watts, 1999). Nevertheless, some studies were conducted to train teachers to use constructivist ideas in teaching science. One of these studies was conducted by Hand and Treagust (1994) who investigated the changes in science teachers’ thoughts about changing to constructivist teaching as a result of attending an in-service training course about constructivism. The aim of the course was to encourage teachers to implement and reflect on constructivist approaches to teaching and learning within the junior secondary school. The program itself concentrated on constructivist philosophy as a means to guide the program and to model constructivist approaches for the teachers. Prior to the in-service program, teachers were asked three major focal questions: How do children learn? What teaching strategies do you use? and who controls learning? On completion of the program, these questions were again used to examine the participating teachers' thoughts. Results indicated that there was a distinct change in the way the teachers viewed the classroom. These changes addressed issues such as the separation of control of learning from management, the valuing of student knowledge and the need to involve students within the learning process. 
Another study was conducted by Cho,Yager, Park and Seo (1997). They investigated the change in ideas of 70 high school teachers who participated in an overseas in-service training program in Iowa University for developing the teachers’ constructivist philosophies. These teachers were surveyed using the Constructivism Learning Environment Survey before and after the workshops. The workshops lasted four to five weeks and the changing of teachers’ perceptions about constructivist learning environment was their major objective. Teachers spent the first week discussing science education reform in U.S.A, such as broadening definition of science and stressing understanding rather than memorization. In addition, constructivist approaches in teaching materials, teaching strategies and assessment were discussed and demonstrated. The National Science Education Standards (National Research Council, 1996) were distributed to all participants and used as a resource for discussion and module development. 
During the second week, several days were devoted to working with teacher leaders from four sites that hosted visits to their respective schools. The lead teachers demonstrated constructivist teaching through activities in which the participants and students from the school were involved. The participants had time to reflect on and discuss their own teaching and teaching conditions with the lead teachers. They spent another full week in laboratories at the university, where scientists known for their science research, as well as for their use of innovative teaching methods, headed half-day sessions. 
The last week of the workshop was devoted to the development of modules for planned use in the teachers' own classrooms after they return to Korea. Teachers were instructed to apply STS/constructivist philosophies into their modules by including student-centred activities, choosing topics/issues related to society and technology, focusing on few big ideas and using various assessment methods. The last two days were devoted to presenting the results to other groups, the staff, and some of the lead teachers. 
Analysis indicated that the effect of the workshops was significant in raising the teachers’ grades in the post-test.  
A third study was conducted by Watts (1999) who managed a two-week course, which was preceded by a brief questionnaire to explore the teachers' prior familiarity with constructivism and their attitudes towards using its ideas as a basis for organizing classroom practice. The course itself dealt broadly with constructivist principles, critical thinking and the `broad church' of constructivist writings. Sessions were taken up with epistemological and pedagogical issues, particularly those that concern the teaching and learning of secondary school science. Some sessions encompassed a range of approaches to educational research--with action research and case study work in particular. During seminar and tutorial time, the participants were required to articulate their thinking towards individual action research projects to be undertaken in the following weeks in their own classrooms. The course finished with a second questionnaire, which provided a first glimpse of changes in attitude and disposition towards constructivist teaching. The majority of teachers reinforced their initial predisposition towards constructivist approaches although some still harboured reservations about the nature and practicability of constructivism. 

The weeks that followed were then taken up with the implementation of individual action research projects, and at the end of this period, the participants were asked to report their work and progress at a collective feedback seminar. 

One of the active participants introduced constructivist principles to her teaching of human biology and found the series of lessons and associated group work a qualified success. She saw a clear evolution in pupils’ concepts; nearly all of them answered the end-of-topic test questions clearly and accurately: these test questions included for example, questions on citing and labelling the organs where urine is formed, where it goes and where and how it is eliminated. In previous topics where transmission of knowledge predominated, the pupils’ replies were not expressed so clearly. With respect to the drawings, all the pupils expressed their ideas in a clear form, and it was easier for them to draw than to write.
These studies were conducted to train in-service teachers to use constructivist approaches in teaching. Unfortunately, none of them was conducted in the Arab countries, and on pre-service student teachers. Therefore, it is profitable to conduct this study in a country like Jordan and on students like the Hashemite university students.
The purpose of this study was to investigate the effect of a training course about constructivism on the student teachers’ perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process. Specifically, this study aimed at answering the following questions:
1. How do elementary student teachers at the Hashemite University perceive teaching, learning and the roles of teachers and students in the teaching-learning process before attending a training course about constructivism?

2. Is there an effect of the training course about constructivism on the elementary student teachers’ perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process?

3. Is there a difference (α < 0.05) between the male and female elementary student teachers’ perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process after attending the training course about constructivism?

Method

Population and Sample:

The population of this study consisted of all the students who attended the science teaching methods courses in the Hashemite university - Jordan during three consecutive semesters in the years 2000/2001 and 2001/ 2002. These were six sections (two sections each semester) including 245 students. three of these sections were chosen randomly to be the experimental group (121 students) and the other three were considered the control group (124 students). Table (1) shows the subjects’ distribution according to their group and gender.

Table 1
The subjects’ distribution according to their group and gender

	
	Gender
	Total

	
	Males
	Females
	

	Group
	Experimental
	55
	66
	121

	
	Control
	62
	62
	124

	Total
	
	117
	128
	245


Instrumentation
To assess the student teachers’ Constructivist perceptions, and the effect of attending a training course about it, four areas were chosen, these are: teaching, learning, the roles of teachers and the roles of students in the teaching-learning process. A comprehensive analysis of the literature about constructivism was done ( Puolimatka, 1999 ; Watts, 1999; Crowther, 1997; Cobern, 1995; Brooks and brooks, 1993; Zaitoon and Zaitoon, 1992; Taylor and Fraser, 1991; Wheatley, 1991; Windschitl, 1990; Von Glaserfeld, 1988; Klark and Peterson, 1986), and the main propositions related to these areas were decided as follows.

Teaching:
1. Teaching doesn’t occur by transmitting information to the learner.

2. Teaching mustn’t concentrate on memorization only, and “ less is more” is a suitable approach.

3. Constructivist teaching allows the students’ responses to lead the lessons, and change the content and teaching strategies.

4. The best teaching strategies depend on confronting students with problematic situations and urging them to solve them by research and negotiation processes.

5. The problems that the students are faced with during the teaching process are preferred to be real and related to the students’ every day life.

6. Conceptual change is an essential teaching strategy from the constructivist point of view. 

7. Concept maps, assimilation and accommodation, and Vee maps are all examples of the teaching strategies that are used by constructivist teachers.

8. Cooperative learning, problem solving and projects are important teaching strategies from the point of view of constructivism.

9. After asking a question, students must be given enough time to think (wait time) before giving their answers.

10. Good teaching depends on involving students in certain experiences that contradict with their initial hypotheses and letting them negotiate about them.

Learning:
1. Learning is a process of changing the cognitive structure of students as a result of their reaction with the actual settings.

2. Learning is not an accumulation process; rather, it is an active, purposeful and revolutionary process.

3. Learning needs a problem to be discussed and negotiated between the students and the teacher, or among the students themselves.  

4. Learning is best if it occurred through social negotiation with others.

5. Learning is an interpretation process.

6. Learning is mainly the responsibility of the learner, and the environment is one of its determinants.

   Role of the teacher:
1. Teacher’s role can be exemplified by being a facilitator of learning.

2. Teachers must be alert to the students’ errors that give them a clear idea about the students’ knowledge in a certain topic.

3. Teachers must help the students to be aware of their errors in order to get red of them.

4. Teachers must use intrinsic motivation rather than extrinsic reinforcement in their teaching.

5. Teachers must trust their students, either during their laboratory or during group work.

Role of the student:
1. Each learner builds up his/her knowledge by him/herself depending on his/her experience.

2. The learner must be active during the learning process in order to build meaning to his/her experience.  

3. The learner does not receive information passively; rather he/she reconstructs it in light of his/her previous knowledge and experience. 

4. The student must be less dependent on his/her teacher, and not willing to consult him/her directly as soon as he/she faces a problem because he/she is convinced that this is his/her responsibility. 

After that, a multiple-choice question was written to explore the student teachers’ perceptions about each proposition. The total number of the written questions was 25 questions. The propositions and the questions related to them were validated by asking eight members of staff at the Hashemite University – Faculty of education to give their opinions about their suitability and comprehensiveness. These members of staff were then interviewed separately and their comments were discussed with the author in order to know exactly what they meant by each of their comments.

There were no additional propositions, but the main change that they proposed was to rewrite the questions in the form of cases or situations that the teacher faces during his/her work, e.g. Instead of writing the question in the form: Which of these statements is more consistent with your opinion about scientific knowledge? It was changed to: In a science class the teacher asked his students to give their opinions about scientific knowledge and they gave the following opinions; which of these opinions is more consistent with your opinion about it?  The other changes were mainly in the wording of some of the questions.
After that, ten student teachers outside the sample were asked to answer the questions, and the author interviewed them to have their comments on the test questions. Great benefit was gained from their comments about some of the questions, e.g. The idea of “ knowing identity” was not familiar to the students, so it was changed to “ Knower”. These steps that were followed to construct the test can show that it is valid to test the student teachers’ perceptions in the four areas.   

The test was then given to 50 students outside the sample of the study. After two weeks the same test was given to the same students. Pearson’s correlation coefficient between the results of the two tests related to each part of the test was calculated. Table 2 shows the values of these coefficients.
Table 2
Values of Pearson’s correlation coefficient for each part of the test

	Part
	Pearson’s correlation coefficient

	Teaching
	84

	Learning
	82

	Teacher’s role
	81

	Learner’s role
	80


These values give an indication that each part of the test is reliable. Therefore, we can say that this test is valid and reliable, hence it is suitable for the purposes of this study, and the following four questions represent teaching, learning, the role of teacher and the role of student respectively:

· In a discussion between some teachers about the preconceptions that the students bring with them to school there were different opinions. Which of these opinions is more consistent with your opinion?   
a. Their conceptions are correct and I have to build on these conceptions.

b. They have non-scientific conceptions and I have to change these conceptions.

c. Usually, they don’t have any idea about the subject and I have to introduce the new conceptions to them.

d. Usually they forget what they studied and I have to begin from the bases again.                                                                                                                           
· After his explanation of a topic, a teacher noticed that the idea that one of his students had formed about the intended concept is not the same as that of the other students. Possible reason for this is: 

a. The students did not pay attention to the teachers’ explanation in the same manner.
b. The learner built his own conception about the topic depending on his experience, which differs from others’ experiences.

c. The students’ interests in the subject were different.

d. The classroom environment contained many distracters that distorted the students’ understanding of the topic.  
· In a seminar about the areas that the teacher must pay attention to during the teaching process there were different ideas. Which of these areas would you pay more attention to?

a. The students’ errors.

b. The correct answers they give.

c. Their attention to your explanation of the subject.

d. The students’ questions.

· In an educational conference about learning it was clear that educators have different perceptions about it. Which of these perceptions is more consistent with yours?

a. The student learns by making connections between the stimuli and responses. g. 

b. The student learns by responding to the stimuli in the environment.

c. The student learns by listening to what the teacher says.

d. The student learns by working actively to build meaning to his experience.

      Each question was given one mark, so the maximum marks for the four areas were: 10, 6,5 and 4 respectively.

On the other hand, the training course was built to make the student teachers aware of the constructivist ideas concerning the four areas: teaching, learning, teacher’s role and learner’s role. A four-steps training model (EMEI) was used in this training course to train the student teachers. It was designed for the purposes of this study and validated by the same group of experts that validated the test. All these experts agreed that the model is suitable for the purposes of training about constructivism. This model can be demonstrated through the following diagram (figure 1).
Figure (1): The training model
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As for the activities that the course included, Table (3) shows a list of these activities:
Table (3)

The activities that the course included

	Activity no.
	Title of the activity
	Time of training

	1.
	Successful teaching characteristics
	1 hr

	2.
	Is the proposed teaching successful, why?
	1 hr

	3.
	Learning: a new perspective
	1 hr

	4.
	The role of student in the learning process
	1 hr

	5.
	Teaching: a new perspective
	1 hr

	6.
	The role of teacher in the teaching process 
	1 hr

	7.
	Teaching based on inquiry and problem solving
	2 hrs

	8.
	Wheatley’s model of teaching
	2 hrs

	9.
	Karblus’s model of teaching
	2 hrs

	10.
	Cooperative learning
	2 hrs

	11.
	Teaching based on Concept maps 
	2 hrs

	12.
	Misconceptions in science
	2 hrs

	13.
	Conceptual change in teaching science
	2 hrs


The training using the aforementioned activities aimed first to elicit the students’ ideas about teaching and learning, and then to think critically of these ideas to convince them that they are not working well (Activities 1, 2 and part of 3). The new ideas were then introduced and explained (activities 3, 5, 7, 8, 9, 10, 11, 12 and 13). After introducing each of the teaching methods that were explained in the activities (7) through (13), each student was asked to prepare a lesson plan using this method and one or two of them were asked to teach the lesson they prepared to their colleagues using microteaching technique. 

The same test was implemented before and after the training process to see the difference in the student teachers’ perceptions about the four areas as a result of their participation in the training course. 
Data Analysis and Results

To answer the questions of this study, the means and standard deviations of the two groups in the four areas were calculated. Table (4) shows these means and standard deviations:
Table (4)
Means and standard deviations of subjects according

to their group, sex and the tested areas 
	
	Experimental group
	Control group
	Total

	
	Pre-test
	Post-test
	Pre-test
	Post-test
	Pre-test
	Post-test

	Learning
	0
	M
	 2.424
	4.212
	1.710
	2.807
	2.078
	3.531

	
	
	Sd
	1.191
	1.584
	1.031
	1.291
	1.168
	1.607

	
	1
	M
	2.127
	3.946
	2.323
	2.452
	2.231
	3.154

	
	
	Sd
	1.001
	1.747
	1.212
	1.019
	1.117
	1.590

	
	T
	M
	2.289
	4.091
	2.016
	2.629
	2.151
	3.351

	
	
	Sd
	1.114
	1.658
	1.162
	1.172
	1.44
	1.607

	Teaching
	0
	M
	5.242
	6.849
	4.419
	3.968
	4.844
	5.453

	
	
	Sd
	1.550
	1.571
	1.574
	1.589
	1.609
	2.137

	
	1
	M
	4.909
	7.382
	4.065
	4.548
	4.462
	5.880

	
	
	Sd
	1.236
	1.977
	1.791
	1.575
	1.606
	2.267

	
	T
	M
	5.091
	3.968
	4.242
	4.258
	4.661
	5.657

	
	
	Sd
	1.420
	1.589
	1.689
	1.602
	1.616
	2.206

	Role of student
	0
	M
	2.000
	3.212
	1.677
	1.742
	1.844
	2.500

	
	
	Sd
	0.859
	0.775
	0.971
	0.676
	0.926
	1.035

	
	1
	M
	2.000
	3.025
	1.871
	1.677
	1.932
	2.205

	
	
	Sd
	0.861
	0.889
	1.048
	0.647
	0.926
	0.987

	
	T
	M
	2.000
	1.742
	1.774
	1.710
	1.886
	2.359

	
	
	Sd
	0.856
	0.676
	1.011
	0.660
	0.943
	1.021

	Role of teacher

	0
	M
	3.394
	4.091
	2.548
	2.710
	2.984
	3.422

	
	
	Sd
	0.699
	1.034
	1.224
	1.031
	1.072
	1.240

	
	1
	M
	3.036
	3.727
	2.516
	2.581
	2.761
	3.120

	
	
	Sd
	0.793
	1.162
	1.020
	1.139
	0.953
	1.281

	
	T
	M
	3.231
	3.926
	2.532
	2.645
	2.878
	3.278

	
	
	Sd
	0.761
	1.104
	1.122
	1.084
	1.021
	1.266


0 = Female, 1 = Male, T = Total, M = Mean, Sd = Standard Deviation
This table indicates that the student teachers’ perceptions in both groups were not consistent with the constructivist ideas about teaching, learning and the roles of teachers and students in the teaching-learning process before training. This can be noticed by looking at the total means of the pre-test. While it is less than 50% for three of them (teaching, learning, and the role of student), it is about 57.6 % for the role of the teacher. 
One can also notice that the absolute magnitude of the increase in the means of the experimental group is more than the increase in the means of the control group in the four areas that were tested after the training process. Also, the absolute magnitude of increase in the means of females is more than the increase in the means of males in the four areas. To test the significance of the differences in these means a multivariate analysis of covariance test (MANCOVA) was conducted. Table (5) displays the results of this test.
Table (5)

Values of Wilks’ Lambda and its significance

 for  the post-tests of the studied areas

	Effect
	Value
	F
	df
	Error 
	Sig.

	Group
	0.488
	61.470
	4.000
	234.000
	0.000

	Gender
	0.892
	7.054
	4.000
	234.000
	0.000

	Group*Gender
	0.983
	1.017
	4.000
	234.000
	0.399


The above table shows that there is a significant difference (α < 0.05) between the experimental and control groups’ perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process, and also between males and females’ perceptions about these areas, but there is no significant difference (α < 0.05) due to the interactionn between group and gender. 
To see if there is a significant difference (α < 0.05) between the two groups in any of the four areas, univariate F-tests were conducted. Table (6) shows the results of these tests.
Table (6)

Results of Univariate F-tests for the two groups

	Dependent variable
	Sum of squares
	d f
	Mean square
	F
	Sig.F

	Learning
	90.331
	1
	90.331
	49.813
	0.000

	Teaching
	397.095
	1
	397.095
	143.934
	0.000

	Role of student 
	70.744
	1
	70.744
	132.422
	0.000

	Role of teacher
	89.011
	1
	89.011
	77.075
	0.000


This table shows that there is a significant difference (α < 0.05) between the two groups in their perceptions about each of the four dependent variables. This indicates that the training course was effective in changing the experimental group’s perceptions about teaching, learning, and the roles of teachers and students in the teaching- learning process. 
Also, to see if there is a significant difference (α < 0.05) between males and females in any of the four areas, univariate F-tests were conducted. Table (7) shows the results of these tests.
Table (7)

Results of Univariate F-tests for males and females

	Dependent variable
	Sum of squares
	d f
	Mean square
	F
	Sig.F

	Learning
	9.065
	1
	9.065
	4.999
	0.000

	Teaching
	17.504
	1
	17.504
	6.345
	0.000

	Role of student 
	3.656
	1
	3.656
	6.844
	0.000

	Role of teacher
	4.771
	1
	4.771
	4.136
	0.000


This table shows that there is a significant difference (α < 0.05) between males and females in their perceptions about each of the four dependent variables. This means that females had got more benefit from the training course than the males in all the intended areas.
Discussion of Results
This study aimed at investigating the effect of a training course on the perceptions of student teachers at the Hashemite University about teaching, learning, and the roles of teachers and students in the teaching- learning process. 

The first question of the study was: How do elementary student teachers in the Hashemite University perceive teaching, learning and the roles of teachers and students in the teaching-learning process? To answer this question, the means and standard deviations of students’ responses to the pre-test that assesses their perceptions about the four dependent variables were calculated. The means were less than 50% of the final mark in three out of four of the studied areas, while it was about 57% of the final mark for the fourth area. This indicates that their perceptions were not consistent with the constructivist ideas. There are many possible reasons for that: one of them is that they do not study these ideas directly in their courses, even if the members of staff adopted many of the constructivist ideas, But it seems that they do not make enough effort in this direction. On the other hand, the students may resist any new idea that may cost them additional effort. In this case, they tend to consider these ideas trivial, and they may forget them. This result is reasonable since it is similar to the one obtained when the perceptions of the in-service science teachers in Jordan were investigated. It was found that they have low understanding of the constructivist ideas (about 43%) in spite the fact that those who have educational certification understand constructivist ideas better than those who have no educational certification  (Author, 2002). It can be also said that constructivist ideas are not familiar to the educational system in Jordan, which depends mainly on the teacher who perceives his role as a source of knowledge and who is supposed to talk all the time to let the students acquire this knowledge. 
This lack of suitable understanding of the teaching and learning processes, and the roles of teachers and students in the teaching-learning process raises the need for putting more emphasis on the constructivist ideas in the educational courses that are given to the student teachers at the Hashemite University. This is necessary because constructivism changes teachers’ ideas from spoon feeding teaching to self learning, from teacher centred to student centred learning, from authoritarian classroom climate to democratic classroom climate, from concentration on memorization to ‘less is more’ approach, and from traditional methods of evaluation to the new methods that enable the students to explain what they know in different ways.  
As for the other two questions:

· Is there an effect of the training course about constructivism on the elementary student teachers’ perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process?

· Is there a difference (α < 0.05) between the male and female elementary student teachers’ perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process after attending the training course about constructivism?

A multivariate analysis of covariance (MANCOVA) test was conducted taking the pre-tests as covariates. This test showed that there is a significant difference after the training process between the perceptions of the two groups about the four areas that were tested as a whole. It also showed that there is a significant difference between males and females’ perceptions in the four areas as a whole. Univariate F-tests were also conducted to see in which area the difference between the two groups, males and females lies. The results showed that the difference lay in each of the four areas for both independent factors (Group and Gender).
The success of the training course in changing the student teachers’ perceptions in the four areas of study is consistent with the results of the aforementioned studies (Watts, 1999; Jung-11 cho et al., 1997; Hand and Treagust, 1994). We can say that this course has many elements of success that make this result expected, these are:
1. It is directed more towards self-learning and working in groups rather than giving lectures about constructivism.

2. It was built on a four-step model, which deals with the trainee’s ideas and practices and tries to change them through reflection on these ideas and practices and trying to know the extent to which they are successful and the need to change them.

3. The training process was accompanied by applying the new ideas in a microteaching situation and then by discussing the teaching process by the whole group to see the successes and pitfalls of those who do teaching.

4. Also, each student teacher was asked to plan a lesson that includes an application of each new teaching method discussed in the training course.

The results related to the differences between males and females are not expected. But it can be attributed to the fact females in the faculty of education are selected from those who have higher GPA in the end of the secondary stage exam than males (82% vs. 70% respectively) because a higher percentage of females apply more than males to join the faculty of education than males. On the other hand, females are motivated to teach more than males because teaching is the best choice for women in Jordan, while it is at the bottom of the list for males. So, females are more interested in gaining higher standards of teaching, and this makes them serious in their study and accept new ideas readily.  

A further step is supposed to be carried out with respect to the student teachers’ adoption of the constructivist ideas, that is, going to schools with them after training to see to what extent they use these ideas in teaching science in the classrooms. This can be the goal of another study in this regard.  
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The Effect of a Training Course based on Constructivism on the Student

Teachers' Perceptions about Teaching-Learning Process

Abstract

   This study aimed at investigating the effect of a training course based on constructivism on the student teachers' perceptions about teaching, learning and the roles of teachers and students in the teaching-learning process. A sample of 245 student teachers (121 of them in the experimental group and 124 in the control group) from the Hashemite University were subjected to a pre-test that was developed and standardized for the purpose of this study, and then the experimental group was trained using a four-step training course based on constructivist ideas. Results showed that the two groups’ perceptions were not consistent with constructivist ideas before the training took place, but after training, there were significant differences between the two groups’ perceptions about the four areas. Also, there were significant differences between the constructivist perceptions of males and females favoring females.

    The study concluded with recommendations concerning introducing constructivist ideas in the educational courses that are designed to prepare student teachers for science teaching, and further research to see the effect of this course on the student teachers’ practices in the classrooms. 

