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ABSTRACT In this article the possibility of developing authentic project work in a sixth grade classroom of a Venezuelan school is explored, by means of action research methodology (A-R). Two A-R cycles with two different projects were carried out. Data were collected via teacher researcher, co-researcher and student journals, and also by means of audio and video recordings, interviews to students, and compilation of classroom products. Data were interpreted using a narrative presentation and also applying five categories, only one of which is analyzed in this paper. Results show that student participation increased in all stages of the project work. On the other hand, students encountered some difficulties carrying out empirical research activities and also relating them to theoretical content, even though progress in this regard was made. Additionally, communication should have departed more from mere repetition, although some teams were able to try on more formative approaches. School’s facilities must be improved in order to promote better project work. Action-Research proved fruitful as a way to produce changes and generate practical and reflexive contributions.
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In this study, two major educational issues come together: project work and the teacher as researcher. The possibility to start developing project work in a sixth grade classroom in a Venezuelan school is explored by means of action research methodology, in which the main researcher is the classroom’s own teacher. Project work is a fundamental component of a truly formative school, one that stimulates deep, complex, lasting and pertinent learning. While the teacher-researcher is the key figure to make that kind of school possible, since only with teachers willing to reflect on their work and systematically try for innovations, the necessary educational transformations will be attained. Important and pervading changes in the schools will not be made “from top down”, interrelated actions in three directions are needed: from top down, from bottom up and horizontally. 
Project work in schools 

Project work in its more complete versions implies long term educational activities which are meaningful to students from the beginning, have a design in which they have participated, and demand student investigative actions to achieve their goals (Blumenfeld et al., 1991; Lacueva, 2000; Thomas, 2000). The most salient features of true project work would be the following: 

a) The topic studied has been proposed by the students or has been accepted by them on the basis of someone else’s proposal (teacher, school programming, among others).  

b) Students participate in the planning of what is going to be done.

c) Work involves student documentary and empirical investigation.

d) Work includes a communication stage in which students share (with classmates, parents, other school members, the community) what they have done.

e) Products are derived: reports, objects, designs, proposals, and actions towards change. 

f) Very usually the work is interdisciplinary and even transdisciplinary. 

This kind of educational work has relevant cognitive, affective, meta-cognitive, and value implications. Active student participation helps bring to the fore the conceptions, the “mini-theories”, that girls and boys may have at a certain point in time. This allows for discussion, comparison and contrast involving other students’ or teachers’ conceptions and also documents and real phenomena in a process that could lead to development, reconstruction or substitution of ideas (Bransford et al., 2000). Avenues for the expression of students interests, decision making about what to do, and control of their own educative processes (always with the support of teachers) are opened, and in so doing the affective sphere is taken into account, being a driving force that orients, organizes and promotes both action and reasoning (Damasio, 1994). Meta-cognition is stimulated by allowing students to take part in various scenarios for decision-making and leadership (Georghiades, 2004). Also, positive values towards democracy and the appreciation of culture, reflectivity and research are promoted. In sum, students projects are higher-level meaningful activities, as characterized by Cultural-Historical Activity Theory (del Río & Álvarez, 2002). 

Project work is not just another didactical strategy but a complex set of ideas and proposals about education that additionally makes more general demands on school dynamics such as that of facilities, furnishing, organization, planning and evaluation. 
In the present work we are just beginning to trail the road towards project learning. This means that so far we have not been able to meet all the demands of such approach to education. However, we think that our experience does present both gains and insights for the way ahead.     
Purpose of the investigation

The purpose has been to contribute to the transformation of educational practice by developing pedagogical initiatives in order to accomplish classroom project work in a more productive way, improving both students’ participation in the decision making and their opportunities for investigation and reflection.  
Methodology

Our study followed an action research approach (A-R) (Carr & Kemmis, 1986; McKernan, 1996; Ruiz & Rojas, 2001) characterized by its emphasis on investigation oriented towards the positive transformation of reality, in our case educational reality, addressed by means of systematic and reflective intervention made by the people involved.  Following Elliott (1991) with a few modifications, the work was done in a spiral-like fashion with cycles of four phases each, just as follows: 1) exploration; 2) design and planning; 3) execution, follow up and interpretation; and 4) evaluation. After the first cycle, exploration becomes an explanation of both accomplishments and shortcomings. Two A-R cycles were conducted, one with the classroom project “The Human Body” (El Cuerpo Humano) and another with the project “The Animals” (Los Animales). The first lasted seven (7) weeks and comprised fourteen (14) work sessions of two and a half hours each. The second project spanned through five (5) weeks and comprised ten (10) sessions. In all, field investigation took twenty four (24) sessions and some six hundred (600) hours of work. 
Information-gathering procedures

Although information was collected from the whole group, given the high number of students enrolled in the course the more detailed observation was made with three of the ten groups in the study. The teacher-researcher and the co-researcher kept journals of the activities conducted, the co-researcher observing half of the sessions. Also, field notes from a ‘critical friend’, a colleague to the teacher-researcher, were used; this critical friend observed two classroom sessions, examined drafts of the research report and had a few conversations with the teacher-researcher. Students teams agreed to our request to keep a journal, something each did by designating a team member as a journal keeper. 

In the course of the work, short formal and informal interviews with 16 students (from the groups selected for the observation plus some additional students) were audio-taped. Eleven hours of work, from the beginning to the end of both A-R cycles, were videotaped. Five more hours of work were audio-taped and photographs were taken along both projects. Although a closer observation was made of the three groups of students mentioned, assignments from the whole class were collected in order to have a more holistic picture of what was going on.   
Analyzing the data

The editing, transcription, and cataloguing of the information gathered were conducted, and a narrative, or more precisely, a chronological description (Stake, 1995) of what happened along the two A-R cycles was made, as we believe that by making a “history” of the work done both the integrity of the process and its progressive character can be maintained (Eisner, 1991). Data were also analyzed according to categories or themes that resulted from the theoretical perspective supporting the study and from the researchers’ reflecting on the data, in a deductive-inductive dynamics.   
Procedures to increase credibility and stability

In order to attain credibility, we applied triangulation of methods: observation, interview and document analysis. Also, sources were triangulated: the teacher-researcher, co-researcher, critical friend, students, and (to some extent) parents. And theories were triangulated, contrasting and integrating the teacher-researcher’s perspectives, the co-researcher’s perspectives and to some extent those of the critical friend and students. The study conducted was also discussed, along its development, with specialists from Universidad Nacional Experimental “Simón Rodríguez”. Additional ways to attain credibility were: a relatively prolonged effort, dense description, participant corroborations and systematized reflexivity (Guba, 1983; Elliott, 1991). Data stability or dependency was sought by means of detailed description of the collection and interpretation of information. We have found valuable to confront our work against the five criteria to evaluate action-research narratives proposed by Heikkinen, Huttunen & Syrjälä (2007), namely: historical continuity, reflexivity, dialecticity, critical workability, and evocativeness, which we take with certain observations in terms of description.    
First Cycle of Change: Project “The Human Body” 

Phase I.1. Exploration:  Foundations of the study

Context

The study was conducted in the national school “Experimental Venezuela” located at a central district of the capital city of Caracas. This school had in the past pioneered the experimentation of progressive curriculum proposals but along its seventy years of existence has undergone quite a few changes, the most salient of which have been that the school was no longer ‘experimental’ and became an ordinary two-shift (morning and afternoon) institution serving a population of approximately two thousand (2,000) students from preschool level to the sixth grade of elementary education. Two-shift public schools were common in Venezuela since the accelerated growth of primary education in the sixties, they are now being transformed into whole day schools with free breakfast, lunch and snack (bolivarian schools).

The classroom where the study was conducted is what could be said the average Venezuelan government school classroom, with student desks, teacher desk, shelves and a book case. Its location, very close to a busy downtown avenue, implied high and continuous noises from all kinds of vehicles, a factor that in our view had a negative influence on classroom activity. 

The group of students participating as co-investigators was made of thirty seven (37) sixth graders from one same course. Twenty were girls and seventeen were boys, with ages ranging from ten to thirteen years old and with a socioeconomic level that could be considered predominantly lower-middle class. The students’ real names have been changed for pseudonyms in order to maintain privacy. The teacher-researcher had at the moment of the study twenty one (21) years of experience teaching at the elementary school level, had a fourth-level education (specialization) and was engaged in graduate work at the master’s level, a degree that she eventually earned. The co-researcher is a university professor in the area of education, has earned a doctorate in that area and had thirty two (32) years’ experience at the moment of the study.
The initial idea for the Action Research

The reasons that motivated the study had to do with the implementation of a curriculum reform in our country in 1997 (Ministerio de Educación, 1998) which introduced project work at the primary school level. The way projects were being instrumented made the teacher-researcher think that the work being done was not adequate, while at the same time some other teachers at the school expressed that they lacked the necessary preparation to conduct such projects. The lacks and limitations suggested were evidenced in the fact that the so called “student research” quite often involved only the routine consultation of documentary sources. Students went to the sources to “investigate” the topic assigned, and copied the necessary information, sometimes answering a questionnaire given by the teacher. Then the practical aspect of the project would involve making a maquette or molding a representation of the topic studied and, finally, communication consisted of an oral presentation in which each student memorized the content assigned. Consultations made by both investigators to various teachers in different schools and also some studies conducted on the issue in the country confirmed that there was certainly a problem with the usual practice of “student research” (Borjas, 1994; Oramas & Ramírez, 2000; Rivero, 2000).     
Starting point and preparations

In the first place, a diagnosis was made in order to gain knowledge about the competencies the students might have and would be of use in project work. To this end, the teacher-researcher made careful observations and recorded progress of projects initiated at the beginning of the school year. These latter projects were simple and not yet incorporated into an A-R cycle, but they did contain elements related to the promotion of a more authentic and questioning student participation. Student performance showed that the kind of project work needed was far from consolidated: girls and boys insisted on copying from sources and gave only the most immediate answers to the questions arising during the process of investigation. They would go right to the specific topic without relating other topics to the one at hand, a practice that many times would make difficult to locate the information they were looking for as it did not necessarily appeared explicitly in the subtitles or tables of contents; the students would just pass on the pages, at times without any reading at all. That being said, they certainly made some use of a variety of sources like newspapers, children’s magazines, books and the internet.

Work was done with the students on some contents of the official curriculum in the Area of Language and Literature, namely: conversation, discussion, exposition and argumentation. These contents were related to project work. Other course contents dealt with along these earlier phases of the A-R cycle had to do with research, specifically with the techniques to locate and collect information, and also with the right sources to go to.    
Theoretical study for the A-R

Along with the above mentioned activities, during this first phase of our A-R we developed theoretical consultations and reflections as a ground to the design of the change-seeking action. Attention to theory was maintained throughout the investigation but it was predominant at this initial moment. In addition to the publications already mentioned in the section “Project Work in Schools” above, some other publications describing real experiences in project learning both in Venezuela and abroad were useful to the goals of our study, among them: Mendoza de García (2002), Flores & Alfonzo (2001), Parada (1997), Bolívar et al. (1987), Ramos (1999), Tann (1988), Short et al. (1999) and, specially, Manning, Manning & Long (1994). These various works underscore the relevance of research oriented classroom projects, and represent an effort to explore new avenues for school improvement. As indicated by the different authors above, in this effort teachers must play a leading role both in practice transformation as in theory production.    
Phase I.2 Designing and planning the change-seeking action

We wanted to achieve a design that would promote better project work, with more possibilities for students’ research. The design should at the same time be feasible within our present circumstances and possible to be take upon by both teachers and students as something usual and not extraordinary. The design is summarized in Table 1.
Table 1

Design of processes to be developed with students for project work

	N° 
	PROCESSES
	ACTIVITIES 

	1
	Propose a topic.
	Brainstorming, negotiation, consensus.

	2
	Use of previous ideas related to the topic. What do we know about it? 
	Expression of knowledge and previous ideas; initial connections.

	3
	What do we want to know?

Making first research network.
	Becoming curious, individual and group interests, documentation. 

	4
	Making connections between questions. 

Elaborating second research network. 
	Grouping of common aspects into subtopics. 

	5
	Distributing subtopics among teams. 
	Negotiation, consensus, randomness. 

	6
	Making network for each team. 
	Investigating about the topic selected, reflection, discussion. 

	7
	Making a work plan in each team. 
	Documentation, enquiry. 

	8
	Putting plan into practice. 
	Documentary search, fieldwork, practical and experimental activities, recording and organization of information. 

	9
	Communicating the work done. 
	Planning and developing strategies to present work.  


Additionally, as for the environment, we considered different ways of classroom arrangement that might facilitate the investigative action and also the incorporation and utilization of other areas of the school. Also, the provision of some necessary resources was taken into account given the important limitations in this regard at the school. Consequently, the institution was required to buy a few titles for the library and the two researchers provided some books and also some photocopies. Table 2 summarizes the statement of the action research developed.
Table 2
Statement of action research developed

	Starting point  

(What is to be changed?)
	Project work is part of the official curriculum at this level but is not carried out as investigatively as it should be. Copying and memorization from texts predominate. Empirical investigation and critical interpretation are absent. 

	Purpose  

(Where is change aimed?)
	To increase investigative quality in student projects by orienting students towards more reflective documentary searches, interrelated with empirical investigation and authentic communication of what has been found. Students must participate in decision making throughout the project. 

	Design of change-seeking action 

(How will change be achieved?)
	We designed a proposal for project work based on nine processes (see table 1). Resources, at least the most basic ones, were sought and obtained and arrangements for better school environments were made in order to be able to carry out the proposal.


Phase I.3 Execution, follow up and interpretation   

Proposing the topic

The topic ‘The Human Body’ came out of a list proposed by the students at the beginning of the school year. At this time it was taken up by consensus in the classroom, endorsed by the teacher given the educative potential of this theme. 
Handling previous ideas on the topic

Students were asked the question “”What do we know about this topic?” and with the answers provided a diagnostic network was structured. Their answers suggested some knowledge about what the main parts of the body were and also about some specifics of each part. Although the goal was not an in-depth exploration of their ideas, some relations could be elicited.    
Posing questions and creating the first research network 

The number of questions put forth by each group was higher than expected both quantitatively and qualitatively. For instance, Omar and Damián were able to provide a list such as the following:  

1. How is saliva produced?

2. Why are there so many skin colors?

3. Why do we get bunions in our feet?

4. Why are there so many eye colors?

5. In what way can fingernails harm our stomach?

6. Why do people get white hairs?

7. How are skin layers arranged?

8. Why do we change our teeth?

9. How do we get moles and why?

10. How do people get warts?

11. Why are men so hairy?

12. Why are there different kinds and colors of hair? 

13. Why when people get older get so many wrinkles?

14. Why does the human body produce waste matter?

            (Paper charts, 03-12)
Once that each group wrote their questions on some large sheets of paper, the next activity was to relate questions by subtopics. In this way ten subtopics were made up around the main topic (The Human Body) such as: the digestive system, the muscles, diseases, among others. The teacher would take note on the board of the subtopics and their corresponding questions until a large network was produced.                                                                                                                                                                                                   
Distributing subtopics to each team

At that moment a process of negotiation was initiated because it could happen that two or more teams would be interested in the same subtopic, it was observed that students themselves were able to reach agreements. Noticing the responsible and confident behaviour of students, we consider it was a positive thing to give them this opportunity, which allow for the development of still more competence in these areas. 
Building team network and second general network

Once the subtopic was chosen by each team, students worked on their networks, either adding new questions and/or reformulating the ones already made. 

After each team had produced its own network, these were handed down to the teacher so the second general network could be built. This main network would have all the aspects to be studied afterwards, it was copied on a large sheet and displayed on a wall during the project so that everyone would be inform about each team activities.          
Planning team work 

As to this plan, a form was presented to the students to fill out. Before they did this they were encouraged to look for sources containing information and/or possible activities related to their subtopic. The plan made by the girls in the “Digestive System” team can be seen in Table 3. 

Table 3

Work Plan. Team: ‘Digestive System’

	Purpose

(What do we want to achieve?)
	Questions
	Activities

(What will we do?)
	Sources

(Where will we search?)

Resources

(What do we have?)
	Time

(How long will it take?)



	Examine in more detail those structures that make our digestive system so we can increase our knowledge on this topic and be able to make it known in a better way. 
	Mouth care: bad breath; cavity prevention. 

Gastrointestinal diseases. 

Mastication in digestion. 

Indigestion.

Relationship with nasal passages.   

Digestive processes. 

Harm to stomach by fingernails. 

Parts of apparatus: functions. 

Diet. 

Tooth care. 
	Going to the Children’s Museum to find information and/or activities for the project. 

Survey people and other students at the cafeteria in order to know what do kids eat the most. 

Graphic models of the digestive system in order to present the topic. 
	Libraries (books).

Posters.

Internet.


	1 month. 


Executing the plan

Each team made use of different materials provided by the researchers and those brought by the students. First, the theoretical aspects of the topics were addressed and then activities and demonstrations that moved away from the usual routine were carried out, with each group directing its work according to the plan. 
Communicating the investigation 

The teacher told the students about the importance of letting others know what we do as a necessary way to bring the investigative process to a conclusion. Students were encouraged to present creative communications by means of drama, experiments, story-telling, among others. For example, the girls in the aforementioned team “Digestive System” presented on digestion and made use of charts they made by themselves. They used their own language in a simple way, showing what they had understood from their search:

Well… as my friend said, food goes through the esophagus and in less than eight seconds it gets to the stomach and then after three or four hours the transformation begins so the food can be used by our body.  After that… it goes to the small intestine as tiny particles that are filtered through the intestine’s walls to get right to our blood. The food that could not be used by our body goes to the large intestine, and at the end of this we have the rectum which is where solid excrements are ejected. (Transcription from video, 05/09).
After that, Mariela talked about the role that the senses of smell and taste play in our perception of flavors. In doing so, she made use of charts of an adequate size made by herself:

Now we are going to tell you about the activities we carried out here in the classroom… where we took a group of students, covered their eyes and noses and gave them some food to taste. The first time we gave them apples and uncooked potatoes. Some students could not tell what they had just tasted because sometimes we think we taste a specific flavour but in fact it is the smell, that is why food does not taste that good when our nose is blocked. The second time we let them smell vanilla and them to sip some papaya juice, and some could not tell. This was because the nerves in the back inner part of our nose and the papillae are activated at the same time… that is why we usually mix up smells with flavors. (Transcription from video, 05/09).  
The girl’s report on the activities carried out had improved from previous sessions. We do not think that comprehension was thorough enough but progress was made, and probably the relation theory-practice in a self-directed activity had provided a grounding on which to build further improvements. Then it was Rosi’s turn, she talked about the way an adequate diet can help prevent gastrointestinal diseases. She gave an account of the small investigation the team had made at the school cafeteria:   
Well… my friends have already talked to you about digestion, now I am going to talk about an adequate diet as a way to avoid gastrointestinal disease (...) Well balanced meals are… very important to our health so we will not get the diseases we will talk about later… To have a well balanced diet we have to eat proteins, carbohydrates, sugar, fat and vitamins. In order to find out what kind of food is more often eaten here in school we went to the cafeteria. So we came up with some sort of statistics (she shows bar graphs sticked on the board) and we can see that the red area indicates that the food that sells the most is that with the most fat and starch… This tells us what kids eat most often so we decided to run a campaign to let students from first to fourth grade know about the type of food that is better for them to eat. (Transcription from video, 05/09).
Although in an incipient way, it can be said that a process of investigation was carried out, with questions, a plan, consultation, field work, analysis of data and communication. Lack of time prevented the teacher-researcher from providing more orientations that could have promoted a more fine-grained data analysis with more appropriate use of terms (it seemed that sugars and carbohydrates were two different kinds of food). 
Phase I.4 Evaluating the change-seeking action 

Having finished the First Cycle of change in our A-R, we moved on to evaluate it. These are the most salient conclusions:

I.4.1 The work done by the students must be acknowledged: despite the limitations, it is worth mentioning the way they accepted the invitation to participate in projects “of a new kind” and made an effort to develop novel activities more difficult than the usual ones. 

I.4.2 The sequence in which the nine steps of the process were designed proved useful (see Table 1). 

I.4.3. Students’ spontaneous proposal of negotiation as a way to distribute the subthemes among teams was an advance in collaborative strategies in the class. 

I.4.3 Students were capable of generating numerous (and their own) questions which provided initial grounding for their investigations and also became windows to their own thinking.  

I.4.4 Activity with networks provided a kind of emerging organization for classroom project work and also for team sub-projects. Thanks to the networks, this organization is also perceivable by all and can be shared. 

I.4.5 Something that could not be achieved was that students planned enough empirical research activities or at least practical experiences. In this regard, the teacher suggested a few ideas to help generate the students’ own proposals. At times this worked and some interest arose. Also some books were of help in providing options. 

I.4.6 At times some groups lost their concentration when the new strategies were being initiated and when self-organized team work as opposed to guided individual work was expected to gain momentum. Then the groups were redirected to a combination of library research (theory) and practical activity in order to make the work more dynamic and the next steps in documentary searches more meaningful.   

I.4.7 Also, the possibility of dividing in two parts the more theoretical work was left open so as to initiate team discussions and then assign work to be done individually. In this way, a less noisy environment could be provided and more reading and interpretation could be done before team interactions continued. 

I.4.8 When the two changes just mentioned were proposed, the students agreed readily and progress was made. However, it could be observed that one of the reasons why they lost concentration was that they were unable to handle the amount of information they had collected.  So, it seemed clear that as they were lacking the tools to process such information, they felt at a loss and gave up. Another possible reason why this happened was that some of the material the students brought to the classroom had too much written text and very few graphs or drawings, so comprehension was made more difficult. 

I.4.9 It was difficult for the students to reflect upon the practical experiences they executed even though they started to do so. 

I.4.10 When communicating their investigation, some groups showed good coordination and organization maybe as a consequence of their experience as a team. Other groups exhibited an excessive division of labor which in a sense sped up the job but in another hindered for each student the global comprehension of the topics dealt with.    

I.4.11 Students were creative in preparing their charts by themselves and also in thinking about ways to explain what had learned. Despite the understandable stage fright, all students were able to make their presentations. However, communication of the work done by the teams must include more formative activities that move away from the more usual recitation.      
Second Cycle of Change: Project “The Animals”
Phase II.1 Analysis of Strengths and Weaknesses 

One of the strengths of the A-R conducted was the favorable disposition that the students had towards the proposals put forward.  A key factor built from the beginning of the school year was the good relationship established between teacher and students, promoted by the experience and knowledge of the teacher-researcher. 

One of the main reasons why the design of processes attempted proved successful enough was that it was elaborated on the basis of previous experiences and on writings of educators who had put into practice this type of work. The result has been a straightforward and functional proposal which at the same time promotes student reflective participation and enquiry. 
On the other hand, limited experience on the part of both investigators and students with authentic research projects and also the students’ traditional and usual practice of doing projects in which they only copy and recite, could have made difficult to carry out more complex activities. 
Additionally, specific ways to prevent the students’ loss of concentration during team activities must be found. Too long work periods, too unstructured guidelines, and the use of group work where individual or pair-work was called for are just a few factors that may have had an influence.      
Phase II.2 Design and Planning

The work done in the former cycle and the reflection upon it led to some changes that were implemented in this new cycle; the modifications introduced did not alter the basic design of the pedagogical action although some adjustments were in fact made. First, as for the important issue of topic proposal, it was decided that the selection of such topic should be better thought of, so additional procedures were included such as a more detained consideration of topics which each student thought interesting and feasible to investigate. Also, bringing the proposals to the classroom, discussing them and casting a vote privately in writing as a means to avoid possible embarrassment were the new mechanisms introduced.  

As to the process of posing questions to investigate, in the first project the four team members would meet and try to answer to ‘What do we want to know about the topic?’ but the activity was not carried out appropriately as some students would provide their answers while others would not. In order to try to improve student participation, team members were requested to formulate their questions first in an individual way and then to share them with the rest of the team and later with the rest of the class. Additionally, for the search of relations between questions a proposal was made to do it in pairs and then by the larger group so as to increase participation by all students.  

Also, the process design was enriched by incorporating short activities to go with the project, structured by the teacher-researcher. In this way both freedom and openness in addition to a certain degree of hetero-structured systematization were combined to promote learning of the basic notions all students are expected to master. In addition, and following a team’s proposal, visits to two off-school sites were arranged, one to the city’s zoo and another to the Science Museum. 
Phase II.3 Execution, Follow Up and Interpretation of the Action

This phase followed the same steps of the previous project, with the changes mentioned in the design (phase II.2).
Phase II.4 Evaluation of the action

Having finished the second cycle of the Action-Research allowed us both to review and contrast the initiatives carried out thus far. Special attention was paid to the changes and modifications introduced in this cycle. 

Self-discipline was strengthened when the changes introduced at this point led to more meaningful experiences in terms of topic development. In other words, the fact that students posed their own research questions in an individual way and then shared them with the group, made them in one way or another develop a notion about what they really wanted to learn. 

Among the suggestions for future projects, the critical friend pointed out that not all of the questions put forward by the students must be used for the investigation. She thinks that the questions should be screened with the aid of the teacher so that the ones to be investigated are relevant enough. 

The motivation shown from the beginning to the end of the projects was noticeable. This was evidenced in the almost total attendance to work sessions, in the bringing to the classroom of documentary sources and other types of materials in order to facilitate topic study; also, in the students’ participation, in their being attentive during the visits and during the communication of results to the group. Among the points of view shared with the ‘critical friend’ from the school, there was agreement in terms of the constant interest shown by students. It was maintained that the reason for such interest could have been the fact that they participated in the planning as the teacher only guided and provided support to the process. Another important aspect mentioned was the fact that students handled the concept of democracy quite well from the start, so mutual respect was achieved and some values were reinforced.  

An important aspect to have in mind is that for project work the size of the class must not be as large as it commonly is our average classroom. This methodology requires the participation of each and every student so the work of the teacher would be more efficient with fewer participants. Also, it is necessary to remember that the approach to evaluation is qualitative, so a close attention to each student activity is crucial during project work.    
Category Analysis

After the presentation of the two cycles of action research, a second level analysis making use of five categories generated from both our classroom notes and our theoretical conceptions has been conducted. In Table 4 these five categories along with the issues set out for each one of them are shown, but given the nature of an article of this sort only the first of the categories, Strategies of students researchers, will be approached.   
Table 4

Categories and issues set out in the analysis 

	Categories  
	Issues by category 

	Strategies of students researchers 
	Research organization strategies 

	
	Documentary search strategies 

	
	Direct empirical research strategies 

	
	Research communication strategies 

	Group work 
	Integration 

	
	Shared leadership

	
	Negotiations and agreements 

	
	Productivity 

	Resources 
	Documentary resources 

	
	Environments

	
	People 

	
	Materials, equipment and instruments

	
	Living beings 

	
	Resources not available

	Teacher preparation 
	Preparation in the curriculum disciplines 

	
	Preparation in pedagogy and didactical planning 

	Evaluation 
	Evaluation as a daily activity 

	
	Evaluation by means of an ample set of options 

	
	Evaluation and official programming 


Strategies of Students Researchers      

We see strategies as an organized set of diverse actions which, using varied means and resources and in the context of different environments, are flexibly carried out in order to pursue ample goals which are deemed desirable. Well conducted classroom projects require the coherent application of a good number of such strategies (see table 5) which when put into practice appropriately can promote a more thorough education towards more autonomous, reflective and critical citizens.  
Table 5

Strategies of students researchers developed in the two projects

	Research organization 


	▫ Question generation 

▫ Network and schemata building  

▫ Making work plans 

	Documentary investigation 
	▫ Search of sources 

▫ Checking of information 

▫ Organization and selection of information 

▫ Synthesis in students’ own words (weak)

	Direct empirical investigation 


	▫ Design or selection of experiences  

▫ Mounting of equipment and/or making of instruments 

▫ Phased management of process  

▫ Data registration 

▫ Data organization 

▫ Interpretation of results (involves theoretical knowledge)

	Communication of results 
	▫ Oral presentation 

▫ Dramatizations and simulations 

▫ Make and use graphic supporting material 

▫ Written presentation (little) 


Strategies for the organization of research

By following our framework for project work the students were able to learn how to organize their research thanks to a series of relevant activities. One of the key elements in project work is that it is not initiated by the questions that the school presents to the students but by the questions students ask themselves. In our action research, avenues were opened to the generation of questions by students, who took advantage of this: by working individually and then in small groups they were able to generate eight, twelve, and even twenty questions per group and always around the topic chosen. However, group performance was not uniform as some teams were able to generate a good number of questions from the very start while others would come up with only three or four, although those were enriched with additional opportunities.    

The students would not repeat the sort of typical questions from textbooks but rather they would generate their own, varied and original: “Why we blush when we run?”; “How do fish manage to live in the sea?”. Very few asked “academic” questions like: “How does the cardiobascular (sic) system work?”, a sort of question that, especially if they are the only kind asked, are often taken directly from the documentary material used.  

When conducting project work it is advisable to pose wide-ranging questions which may promote deeper thinking and enquiry. Closed and precise questions that can be answered after some rapid consultation are not fruitful. These differences were talked over with the students, however, posing good questions is a type of learning that requires practice in several projects and, at the end, we came up with some closed questions such as: “How many puppets can a bitch carry?” or  “Which are the disease-transmitting insects?”.  

Performing investigations based on the students’ own questions adds an affective component to project work, which is one of its strengths. Also, it allows the students to begin to express their ideas about the topics, which could be developed in the course of the study. And facilitates the students’ appropriation of their learning process.  

Network-building helps students to pinpoint, emphasize, organize and share information as their work is initiated from a central core from which topics and subtopics emerge, branch out and interweave (Manning, Manning and Long, 2000). We made networks of students’ previous knowledge thanks to the answers to the question “What do we know about the topic?”. Networks were also built on issues to be investigated based on the answers to the question: “What do we want to know about the topic?”. The putting of these networks on the classroom walls in the course of each project helped the students and teacher not to lose sight of what was being done and also to be aware of what every person or team was doing within the collective effort. The building of these networks, together with some other previous schematizations, demanded both the mastery and the development of theoretical content.  

Once each group had posed their questions, built their networks and devised their schematizations, then they had to design a plan that included the purpose of the study, the activities, and the time and resources needed. The plan implied both to think and reach agreements within the group as to what was to be done and how. In this way, a route would be found to carry out a type of work that would not take one hour or a day but several weeks. The plan implies both making decisions and looking ahead, is a form of self-direction of the investigative work and also involves development of meta-cognitive capacities. But even though all teams made their plans and filled out all what they had to, not all were able to do this with the same level of quality. 
Strategies of documentary research

Research projects include both the search and the processing of information from different sources as one of their obligatory stages. We have tried to move away from more traditional routines (usually leading to patchwork) and to promote more complex and useful processes although so far the achievements have been only partial. 

The first step to be taken when conducting documentary investigations is to know where to find and locate the right sources for the task at hand. Unfortunately, the school where the work was being done had very little to offer in terms of sources but in spite of this girls and boys took their time to examine what was available both in the classroom library and in the school’s. On the other hand, the teacher-researcher provided the students with relevant photocopied material. Also some trade books lent by the co-researcher plus a few others acquired by the school administration upon the teacher’s request were made available to the students. The students made their contribution by bringing various materials from their homes, an action that by no means implied the fulfillment of all needs in this regard, but that at least allowed us to go a bit further than merely using textbooks. The students’ search for resources led them to get their family involved. An important addition was the use of the internet, although the students did not have a high ability to search for the right on line information according to their level. In general, even since the trials made before the first A-R cycle the students showed disposition and enough capacity in the search of sources of information. 

Once the documentary material had been located it was necessary to examine it in order to know if it would be really useful to the project. It could be observed that an important amount of the documents brought to class by the students were attuned to topic and course level. However, in some cases such material was rather dense and a little above the students’ level, something that was especially evident in the downloaded material. It could be observed that examination of the material was not thorough enough, especially if it was too dense. Some group members would read to the rest but this did not help them get a clearer idea, rather, it seemed to promote lack of concentration. It was also observed that some students considered that the material brought to the classroom would be sufficient to address the topic at hand, despite the fact that sometimes this was not the case. However, they were able to sort out irrelevant material and at times shared with other teams what could be of use to them, an evident strength for project work. 

After looking into the material, selection and organization of the right information by issue and by question was in order. Students certainly did their job in this regard although a few teams faced difficulties at this stage:   

       Nervous System: the schematization was made but with too many concepts. They took ideas out of the material but without seeing if these answered the research questions. (Teacher Journal, 04/18). 

However, we think that practice in future projects, along with teacher support and interaction with peers can all be of great use in trying to overcome these limitations. On the other hand, the lack of reading habits can play a role in the fact that some students do not examine the material in a more thorough way, so they are unable to get crucial information from texts. An additional factor was that at times the material was too dense and not adapted to the age of the students. In this regard, the teacher-researcher suggested the use of schematizations, sketches, charts, and concepts maps, but these strategies are yet to be assimilated by the students. 

As for the making of a synthesis of the information gathered, the students faced strong difficulties. Perhaps this was due to, first, the important weaknesses already found at the beginning of the school year, to their traditional way of approaching this task at school, and also to the short period of time available to provide closer and more direct guidance to the ten groups. It must be said that even though previous or trial work was done in order to make the class familiar with the projects to come, this was certainly not enough. The task of organizing ideas and putting them in one’s own words demands dedication, focusing and application, so during the project there were groups that had some achievements in this regard but there were others that had a harder time. 

As an example, when carrying out the project “The Animals” the team with the subtopic “Domestic Animals” made a script to be dramatized in which their work was communicated to the class. 
Graciela (with her tortoise): We come from the vet’s

Marina: How come, is he sick?

Graciela: No, I just wanted to find out a few things

Marina:  And, what did the vet say?

Graciela: That I should feed her lettuce

Marina: Is it male?

Graciela: No, she’s female

Marina:  How do you know it?

Graciela: Because of the shell, if it’s female this side down is flat and when it’s male it       

is hollow (pointing to the bottom of the shell). (Script, team “Domestic animals”, n.d.).

In this way, the girls registered the information found about these animals, the information was assimilated, and then applied successfully using their own words in a different kind of text, the dramatization. 

On the other hand, as for the project “The Human Body”, the team carrying out the subtopic “The Respiratory System” was not able to get rid of the usual practice of “copying and pasting” as their notes for the communication of results included texts such as the following, which are without doubt taken from a book: 

The lungs: these are the most important organs in our respiratory system because the exchange of gases takes place in them. They are located in the cavity of the thorax, one at each side of the heart. The right lung has three lobes and it is bigger than the left one, which has two lobes. (Team Notes: The Respiratory System, 04/18).        
Strategies for direct empirical work

Activities based on direct contact with reality (practical situations, observations, trials) or on model building are fundamental within project work as they foster the construction of basic knowledge and experiences, allow for the development of conceptions by means of contrasting them with evidence, arouse interest, and promote the learning of valuable skills. Projects should not focus on documentary work only as the idea is to move beyond and be able to design and conduct small but authentic investigations by means of surveys, fieldwork, experiments, the making of technological products, or work within the community. In this way, boys and girls will perform tasks more closely related to actual research be this scientific, technological, social, or of citizenry-related action research (Lacueva, 2003). 

In our projects the strategies for empirical work, despite being incipient, were included. They did not take too much time and in few cases were devised by students themselves. However, different groups worked out some activity in this regard which had not been assigned by the teacher. Rather, they made their own choice after going to some references and to the teacher for advice. In tables 6 and 7 the empirical activities carried out in the two classroom projects are presented. In “The Human Body” project nine out of ten groups made some activity of this kind. In “The Animals” project five out of ten did it, however, it must be said that there were general classroom activities that involved either direct contact with the reality studied or with models of it: these were the visits to the zoo and to the museum. 

Table 6

Empirical Research Activities. Project: “The Human Body” 
	
	TEAM
	ACTIVITIES

	
	Bony framework 

Muscular system

Circulatory system 

Sexuality 

The skin 

Digestive system 

Sight 

Respiratory system 

Nervous system 
	Interview with a traumathologist 

Putting chicken bones in vinegar 

Comparing chicken wing bones with the human arm 

“Freeze” (frozen position, demonstration to the class).

Make a paper skull 

Make a paper skeleton

Model-making: arm muscles using cardboard and rubber bands 

Muscles of the face: grimace making 

Muscle performance test: pressing arms on a table, up and down 

Class demonstration: voluntary and involuntary muscle contractions 

Pulse measuring before and after physical exercise

Measuring of blood pressure 

Surveying schoolmates on sexual education 

Representing the skin using plasticine 

Testing hair resistance: smooth and curly hair 

Direct observation at the school’s cafeteria 

Interview to vendor 

Differentiating food smells and flavors 

Activity: “The floating finger”

Activity: “The telescope”

Representing the respiratory movements, inspiration and expiration (bottle and balloons) 

Testing lung capacity 

Activity: “Reflexes”

Making a model of the brain using plasticine

Combining movements of fingers and arms


Table 7

Empirical research activities. Project “The Animals”
	TEAM
	ACTIVITIES

	The insects

Fish

Birds 

Prehistoric animals 

Rodents 
	Observing grasshoppers, mantis, ants, beetles, cicadas, garden bugs, and spiders (kept in jars with humidity and food during several days. At the beginning, students thought that spiders were insects) 

Observing fish in a fishbowl 

Dissection of fish 

Making a cardboard bird 

Observation of caged chicken, parakeets and canaries brought to class

Making a “fossil” using plaster 

Observation of hamster  


The empirical work involved the carrying out of different actions such as the design and selection of experiences, the mounting of apparatuses, management of processes in different phases, recording and organization of data, and interpretation of results.      

Only two teams were really able to design their own empirical investigations, something that happened within “The Human Body” project. The team with the subtopic “Sexuality”, after discussing their plans with the teacher, decided to investigate the knowledge that a sample of sixth graders had about the topic. On the other hand, “The Digestive System” team made observations on food consumption in the school cafeteria and conducted an interview to the vendor on the same issue. Despite their preliminary nature, these efforts have introduced learners to the kind of experiences that lead to actual investigations. 

Other teams chose to do some practical activities suggested in the books, something that may be considered a “first taste” of really investigative project making. The fact that the practical activities were not assigned by the teacher but were freely chosen by the students after checking some references gives this type of work a higher formative character as it becomes part of a learning process conducted by the students with their teacher’s support. 

When implementing the strategies of empirical investigation, the interpretation of results was an aspect in which the students had the most difficulty as many teams presented their experiences without making any interpretation at all. Other times, when trying to come up with an interpretation, mistakes and insufficiencies in children’s knowledge were brought to light, opening excellent opportunities for learning that we were not always able to take advantage of. 
Communication strategies
A real process of investigation leads naturally to a stage of communication of the findings, and the students devised and carried out various strategies to this end. The usual practice in our schools seems to be to end up project work with a final oral presentation by each team in which girls and boys recite some texts copied from documentary sources, at times with the addition of charts rather poorly made by themselves. Our intention has been to move away from that model but we have been successful only in part. In our first project the practice of traditional rote memorization was quite common. As to the second project, the teacher-researcher encouraged the students to try on new and less memorization-and-copy ways of communicating their findings. After this, students produced more original presentations, with higher information processing on their part, and often based on dramatizations. These dramatizations were of varying quality but certainly meant an improvement (see Tables 8 and 9 below). 
Table 8

Communication options developed by student teams

Project: “The Human Body”

	TEAM
	COMMUNICATION 

	Digestive system 
	Oral presentation (theory and practice), commercial chart, student-made charts, leaflets. 

	Bony framework
	Oral presentation (theory and practice), student-made skeleton, student-made skull, school charts, radiographs, dummy, assorted materials from practical experiences, simulating and interview with a traumathologist, demonstration. 

	Muscular system 
	Oral presentation (theory, memory-based), demonstrations, arm muscles model, student-made charts. 

	Sexuality 
	Oral presentation (emphasis on memorizing summarized theory, brief consideration of empirical investigation), student-made charts. 

	Diseases 
	Oral presentation (memorized), student-made charts (some very well made). 

	Respiratory system 
	Oral presentation (mostly memorized, short reference to practical experiences), model of the lungs and diaphragm. 

	Circulatory system  
	Oral presentation (mainly memorized, reference to practical experiences).

	Nervous system 
	Oral presentation (emphasis on memorization, reference to practical experiences), charts, student-made cardboard model of the brain. 

	The Skin
	Oral presentation (emphasis on memorization, reference to practical experiences), charts, model of the skin made of plasticine. 

	Sight 
	Oral presentation (emphasis on memorization, reference to practical experiences), charts. 


Table 9

Communication options developed by student teams

Project: “The Animals”

	TEAM
	COMMUNICATION

	Reptiles and amphibians 
	Oral presentation, posters. 

	Rodents 
	Simulation: interviewing expert doctors. 

	Insects
	Puppet session, live insects with explanations. 

	Domestic animals
	Dramatization: four friends chat about their pets; live turtles and tortoises. 

	Aquatic animals 
	Simulation: interviewing three veterinarians; fresh water turtle, dissection of fish with explanations. 

	Wild animals 
	Simulation: safari (charts with enjoyable explanations). 

	Felines
	Simulation: video (paper roll in a cardboard TV set; lengthy texts, few illustrations, reading). 

	Prehistoric animals 
	Simulation: interviewing paleonthologists; model fossil made of plaster. 

	Endangered animal species 
	Model TV set; simulation: interviewing two zoologists (they talk about a book really read in class and which they supposedly authored, they show it), maquette of beach, surveying people’s opinions (orally, as in TV), student-made charts.  

	Flying with birds 
	Student-made charts. Photos taken at the zoo. Game: imitating a bird. Parakeet in a cage with explanations. 


Students did not seem to consider the practical activities important, even the most complex ones such as the observation at the cafeteria and the survey on sexuality. These were belittled and the time devoted to oral presentation was used mainly in reciting the theory. However, the report on the experiences did have a place in the presentations, and even appeared in the charts as part of the exposition to the class.  

The use of research questions made students in one way or another to go beyond the traditional recitation of passages taken from the sources. In this way they were able to produce answers they could hardly took directly from a documental source, answers to questions such as: “What are black and blues?”, or “What is the reason for the period?”, which took us out of the string of notions. Also, it was positive that the books provided by the teacher-researcher and the co-researcher were different, in the sense that they moved away from the more traditional type of language and structuring often found in most textbooks. The trade books provided used a more spontaneous and stimulating language, and their exposition was more understandable and agreeable, filled with examples, metaphors and comparisons, something which seemed to have an influence on the students’ own presentations.   

The students, in order to facilitate their oral presentations, made use of printed material, charts, and cardboard or plasticine models, most of them made by themselves or at times probably with help from adults. Some of the charts had color drawings of good size which were easy to read while others were not as good. However, we think it is better to use the charts available in the market, mainly because due to their quality and finishing they are far more illustrative. We also think that the time of students must not be wasted in copying and coloring drawings or models, for results always poorer than professional ones. Students should only represent what is theirs: their observations, experimentations and own models. For instance, the team ‘Sexuality’ made good bar graphs for the results of their survey, while the team ‘Digestive System’ made charts and bar and cake graphs of their field data.  

The types of communication mentioned earlier were either based on or made some use of written communication. This was so because when the children were preparing what they were supposed to present they wrote it first and then rehearsed it. Also, the charts used in the presentations had written material, although most teams simply copied this information directly from the sources. At present we think that we could have requested additional shorter written reports from the students as a wrap-up strategy which perhaps could have helped them systematize better their learning efforts by presenting them in their own words while at the same time improving writing skills. However, it seemed to us upon that time that this would overload a process already demanding and filled with novelty.   

We consider interesting that, on occasions, communication go beyond the limits of a classroom to reach other sections of the institution, the parents and even the community. However, this time most of our actions were kept within the classroom limits even though the team investigating the topic of sexuality in the project “The Human Body” had decided from the very start to divulge their results among other classrooms, but in the end they could not do it because of lack of time. An important exception was the team of the digestive system, which did visit classrooms of first, second and third grade and gave talks about healthy diet to these students, whose consumption at the cafeteria was high.
A global view of the Action-Research developed

The investigation conducted leads us to some considerations that summarize the results of the change-seeking actions undertaken.  These are the following:

a) The action-research approach
The use of an action-research approach was productive as it allowed us to go beyond existing reality, to move forward and try on changes studied in an authentic setting. The results obtained through this methodology come from real pedagogical practice and are gathered in a naturalistic way, which adds value to the work done. In these cases, it is not a question of describing or evaluating what it is, but of designing, implementing and evaluating an improvement effort. And this effort was carried out directly by the teacher who, day after day, lives the classroom experience. The methodology educates and empowers the teacher, facilitates positive changes of lesser or bigger proportion, and at the same time can produce relevant practical and theoretical contributions. 

b) Environments and processes in project work

In the project work conducted both the environments and the processes designed responded to the enquiry needs of the group in relation to the topic to be studied. The process structure followed could be combined with other structures along the school year in order to avoid ritualization. Also, the variety of experiences and other activities during the school year (visits, conferences, readings, observations, discussions...) can open up students’ perspectives and, together with the practice of project work proper, help them move away from too “academic” enquiry topics towards topics more related to their lifes and social context. This was something not fully achieved in our projects.

We prefer projects of medium-small size, developed in each class group, because they better allow the authentic participation of each and every student. But it is also possible to undertake whole school projects. This last kind of endeavour is enriched when accomplished in collaboration with the community, in a conjoint action that can give both practical and intellectual fruits (see, for example, Gough & Sharpley, 2005). In fact, this range of projects is favoured in venezuelan public (bolivarian) schools today (Ministerio de Educación y Deportes, 2004). 

c) Strategies of students-researchers

In the study four main groups of strategies were generated by the students researchers: organization strategies, documentary research strategies, direct empirical research strategies and communication strategies. The weakest activities within these strategies were the students’ synthesis of documentary work, the design of empirical investigations and the interpretation of results. It is necessary to maintain teacher support in this regard providing students with enough opportunities for meaningful practice. 

d) Collaborative work

An aspect which notably favors the development of classroom projects is collaborative work. This is due to the fact that students tend to join groups according to their interests but the most important element in this integration is that the contribution each group member makes is a step towards the attainment of the goal and enriches everybody’s learning. Our classroom projects offered various and positive opportunities for collaborative work both within small groups and the whole class. Girls and boys became integrated to the groups with relative ease, they were able to function by means of negotiation and consensus, and also a kind of shared leadership was often observed. Additionally, the already good relations within groups could be improved with successive practice in the future. Productivity of collaborative work can be raised with more availability of resources, optimal group size (3 or 4 members), well defined work schedules and adequate distribution of activities for individual, pair, team or whole class work, according to its nature. 

e) Availability of (few) resources

During the study it was evident that human, material, physical, and documentary resources are crucial for the development of project work in the schools. The lack of resources hinders authentic student investigation, provokes waste of time and erodes work discipline. In our projects, we were able to carry out our work thanks to the support of both students and researchers by which the limitations in the institution were at least partially overcome. Recently, the conditions of government schools are improving in our country, but slowly.

f) The teacher and project work: a challenge

The work of the teacher is most important to the development of project work. Although the teacher is not the sole conductor of the activity, he/she is the one who organizes and plans along with students the course of a complex pedagogical action, a responsibility that implies more commitment. The teacher has to be able to incentivate in the students observation and problematization of their world, and to relate their inquiries with relevant cultural contents which may be present in official syllabi. Project work demands a conceptually better prepared teacher who in addition is able to pay special attention to organization and educational planning. It was not easy to respond to the demands of this type of work for which we made use of our experience. Team work on the part of teachers, availability of pedagogical books and other resources, permanent training, reassigned time for planning and systematization, and the support of the administration, all these are necessary elements to carry out our educational work within this approach to teaching. 

g) Evaluation in project work: an opportunity to learn

Evaluation of students performance in project work must be an opportunity to learn from others and to express the knowledge and the ability that may have been gained during the activities. We were able to develop a type of evaluation adapted to the investigative nature of classroom projects, this is to say, centered on the processes that were carried out daily and not on a final exam; open to different types of student achievements and also to different kinds of evidence of these achievements but at the same time being able to meet government standards in terms of curriculum. Additionally, it is worth mentioning that the students viewed evaluation as a normal activity that was part of the daily school routine. Being coherent in terms of the proposed pedagogical activity (student investigative projects) and the types and means of evaluation conducted (naturalistic and multifaceted) is crucial. 
Final words
At this stage the investigative cycle is closed but the spiral of action research goes on with the study of educational practices elsewhere. Currently, the main researcher of this case is no longer the teacher of the course as she now works at a third-level institution, but from that position she expects to be able to provide support to other teachers, including better orientation for project work. 
It can be said that this investigation had a social value, since it started from the intention to improve a generalized school reality and, through the collaborative effort of teacher and students in their everyday world, achieved some initial changes, contributing to the development of students’ capacities such as critical thinking, reflectivity, research skills and democratic participation. Our case can help others in their own journeys.
Teacher: What differences if any could you make between the project work you used to do before, in fifth grade, and the one you have done here so far?

Mariela: Many, very many differences. We used to tell the teacher what we wanted to do, went to a book, presented the material and that was it... Now, it isn’t so. We pick the topic, we investigate, do a lot of research..., do practical activities..., study the topic for quite a while, so when we are to present it, we already know it and there’s no need to memorize. (Individual interview, 05/02).
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