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Abstract

The purpose of the study was to examine practices of teacher guidance and students engagement when conducting inquiry-based learning projects in CSCL environment. The participants in the study were 21 grade 4 students (10 years old) and the technical infrastructure of the study was the (CSILE). The data were collected by videotaping each lesson and the contents of transcribed videotapes were analyzed by using qualitative content analysis. The results of the study indicated that the theoretical model of progressive inquiry (PI) can be implemented in the regular elementary classroom. However it is crucial to see that the quality of the learning process was rather superficial with some students. Further, the variance of the quality of teaching episodes concerning different students’ learning processes could be traced. These episodes showed the importance for students to externalize their own concepts and the inquiry process itself. It is concluded that teachers need more concrete pedagogical modeling and instructions in order to be able to apply the progressive inquiry model to guide different kinds of students in various pedagogical situations.
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Introduction

Computer-supported collaborative learning (CSCL) is one of the most promising innovations to increase quality of education with the help of modern collaborative technology. During recent years there has been a huge growth in the field of CSCL. Many different software tools have been developed to enrich collaborative processes and pedagogical methods to structure and scaffold students’ collaborative learning processes (such as jigsaw, group formation techniques, reciprocal teaching, role playing). Further, positive results and expectations of CSCL used in educational settings on all levels have been reported, such as enhanced individual learning outcomes, overall more positive attitudes towards learning and higher quality of social interaction. However, there appears to be crucial constraints and challenges to the implementation of CSCL in authentic classroom settings (Lehtinen, Sinko, & Hakkarainen, in press; Lehtinen et al., 1999; Lipponen, 1999). There are already some attempts to identify and analyze new pedagogical methods for overcoming the pedagogical constraints and challenges (Lipponen, 1999; Edelson et al., 1999; Guzdial & Turns, 2000), but more process-oriented data are still needed to understand teaching-learning –processes in CSCL environment.

Facilitating Progressive Inquiry in Education

The technical infrastructure of the present study was provided by the Computer-supported Intentional Learning Environment (CSILE). It was designed to facilitate students’ and teachers’ participation in progressive inquiry (hereafter, “PI”) i.e., the sustained processes of advancing and building of knowledge characteristic of scientific research. Characteristic of PI is to guide young students to a) systematically generate their own research questions, b) construct their own intuitive working theories, c) critically evaluate and assess various intuitive conceptions generated, d) search for new scientific information, e) engage in progressive generation of subordinate questions and f) new working theories as the process goes on (Hakkarainen, 1998; Hakkarainen & Sintonen, in press). All aspects of inquiry from setting up research questions and information search to advancement of communal knowledge may be shared between students (shared expertise) through CSILE environments (Scardamalia & Bereiter, 1991). Figure 1 presents a pedagogical model of PI that appears to be in the background of many approaches on CSCL.
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Figure 1. Elements of progressive inquiry

Facilitation of progressive inquiry at school appears to require changing in the traditional division of cognitive labor between the teacher and the students and encouraging students themselves take on responsibility for cognitive (e.g., questioning, explaining) and metacognitive (e.g., goal-setting, monitoring, and evaluating) aspects of inquiry (Bereiter and Scardamalia, 1987). Teachers should not, however, rely too much on students’ unguided creativity, but should intervene by providing pedagogical guidance and an expert-model if students are not able to make progress themselves. Therefore, in order to productively participate in CSCL, in each pedagogical situation balance should be found between teacher-controlled and student-controlled aspects of inquiry (Hakkarainen, Lipponen, & Järvelä, in press). 

In traditional classroom learning situations the goals of the learning are clear, concrete and mainly set up by the teacher. In a progressive-inquiry classroom, students have to self-generate their learning agenda and are also responsible for setting up goals. Consequently the learning task may not be clearly defined but rather complex and open. Such responsibility could cause problems for those students who are used to engage in a teacher-directed learning process, which they expect and need as well (Järvelä, Niemivirta & Hakkarainen, 2000).

As described above, the progressive inquiry model possesses new challenges for learning. Therefore, we need more information concerning how different students and teachers are facing challenges of inquiry learning and utilizing the emerging new possibilities for learning. In this case study we had two aims: 1) to analyze how the teacher is guiding students through different stages of PI (in this study the analyses were limited to face to face guiding situations, computer-based guiding is not included in these analyses), and 2) how the students engage in PI.

Method

Participants

This paper describes one case study of the four-year follow-up series concerning motivational and cognitive effects of CSCL in Finnish elementary and secondary schools (see Järvelä et al., 1999). The participants (11 boys and 10 girls) were 21 elementary school students (age 10), who conducted a four-week progressive inquiry project. The domain of the study was biology and the topic was adaptation. Students worked individually, in pairs or in groups of three, based on their own choice. They spent a half of the 21 hours project in the computer-class where they shared their knowledge in the CSILE. The other half they spent in the classroom or in the school-library seeking more information to their research questions from books and Internet. The teacher (age 31) had four years experience as an elementary school teacher. She had some preceding experience of CSCL but the progressive inquiry model was not systematically applied before. The school was an ordinary Finnish lower comprehensive school located on an area that represented an average level of socioeconomic status in an urban district. 

Study material

For the larger follow-up study several methods were used to gather data. This paper focuses on the analysis of video data of teacher-students-interaction and shows illustrative cases of how students engaged in inquiry. Students’ postings to CSILE’s database, however, were also examined. 

Two video cameras were used to collect data, one focusing on the group of three students one on two students working individually. The students selected for this intensive observation were suggested by the teacher as representing different levels of school achievement. All 24 hours of the project were video taped.

Data analysis

A detailed transcript of each videotape was constructed. This included a description of what the students and teacher discussed and did in the classroom. In the following two sections we will describe in more detailed way how the analyses were conducted.

Teacher’s guidance

In order to get a picture of the teacher’s guidance focusing on different stages of PI-model, we examined teacher guiding the group of three students, two individually working students and the whole class. The data were analyzed by applying qualitative content analysis (Chi, 1997; Hakkarainen, 1998). The unit of analysis was selected to be one single proposition. This means the smallest meaningful unit of reflecting any category or aspect of PI-model. In addition to the elements of the PI-model, we identified another category of 'scaffolding the inquiry process'. This may be characterized by how the tutor binds up different aspects of inquiry together. Through a fine-grained analysis of the frequency of propositions we got an overall picture of what kind of guidance took place and when. The whole transcript of video data was sequenced and classified. The percentage of the congruent of the categorization conducted by two independent coders was 84. 

Students’ engagement
The combination of videotaped observations and students’ postings to the database was used to create cases of all five selected students. Because of limited space, in this paper we use two of these case descriptions to illustrate students’ engagement; a student from the group of three and one individually working student. 

First, the videotaped lessons were analyzed by drawing a time-line diagram with on-task and off-task dimensions and interaction phases with the teacher and the other students (Rahikainen et al., 1999). This procedure enabled us to make a profile of students’ learning activities. Secondly, we used an episode as the analysis unit. A guiding episode can be characterized as an event that is related to guidance reflected in a dialogue between teacher and student or a monologue of a teacher. Guiding episodes can be focused on an activity reflecting one meaningful aggregate of guidance. 

Further, a qualitative content analysis was conducted for the content of the students’ postings to the database (Hakkarainen, 1998). These were partitioned into ideas, i.e., a set of propositions that formed a coherent unit of meaning. Therefore an entire note (posting) could be composed of several ideas representing different categories of knowledge. The categories of knowledge analyzed were drawn from PI-model and were as follows 1) research questions, 2) explanations (intuitive explanations and scientific information searched by them), and 3) comments (all other written communication). The categories were mutually exclusive. 

Results

The aims of this study were to analyze how teacher guides students through different stages of PI, and also how students engage in the process of inquiry. The results are presented in the following sections.

Teacher’s guidance 

The guidance for the whole class

The guidance for the whole class as one entity was spread out over all of the lessons except lesson 6. Table 1 illustrates the quantitative distribution of the total of 169 guidance propositions. The largest categories were 'scaffolding of process' (36) and 'working theory' (36). 'Research problem: specification' (2) and 'creating context' (2) showed the fewest utterances. 

Table 1: Teacher’s guidance for the whole class

	CATEGORY OF INQUIRY
	N
	%

	Creating context
	3
	2

	Research question
	20
	12

	working theory
	36
	21

	Externalization of own thoughts
	20
	12

	Searching new information
	24
	14

	critical evaluation
	7
	4

	Research question: specification
	2
	1

	shared expertise
	21
	12

	Scaffolding of process
	36
	21

	TOTAL
	169
	100


The guidance for the group of three advanced students

The largest categories of guidance for the group of three advanced students were 'searching new information' (16), 'setting research question' (11) and 'setting working theory' (11). There was no guidance on 'critical evaluation'. 

Figure 2 illustrates the guidance for the three advanced students' group. The guidance is loaded on the first 11 lessons. Different aspects of PI are intertwined within lessons representing the cyclic nature of inquiry.
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Figure 2. Teacher’s guidance for the group of three advanced students
Teacher’s Guidance for the less-advanced student

The teacher’s guidance for the less-advanced student was divided into two periods and occurred on lessons 2-13 and 18-21. The largest categories were 'searching new information' (15), 'research question' (12) and 'working theory' (11). Guidance on 'critical evaluation' and 'research question: specification' occurred once. 

From the Figure 3 one may infer that the student had problems to get started. Even though the guidance of different elements of PI were rather evenly distributed on lessons 2-13, the teacher guided the student to make 'research question' still in lessons 11 and 13. Another strong indicator of problems is that in the very end of the project, in lessons 18-21, the teacher guided on searching for new information and externalizing of own thoughts. These usually take place in the beginning or halfway of the project. 
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Figure 3. Teacher’s guidance for the less-advanced student
Students’ engagement
In the following section we will present two cases to detail different students’ engagement in the process of inquiry.

The Case of Student 1 (from the group of the three advanced students)

Student 1 belonged to a group of students who created an above average number of notes, 17 notes in all. All their notes were evenly distributed during the project, which informs us of the continuous and progressive nature of their working procedures. These students were also actively commenting other students’ notes. Commenting was mainly supportive. The students worked progressively in a collaborative way, and their division of labor was evenly divided. These students were also actively asking support from the teacher when they thought they needed help or advice. They managed fluently to go through a cycle of inquiry. 

An example of the Student 1-teacher – interaction episode

The idea of the example is to illustrate an interaction episode that shows that by telling about the progress of their project, the students made it possible for the teacher to consider their work on the basis of their own ideas and thoughts.

Lesson 8

Teacher to Student 1 and Student 3: What's going on with you?

Student 1: Everything is ok. Things are going well, Mia lent us this book and we are looking for more information. Also bear can be found there when bears came to Finland.

Teacher: And remember all the time to think how the bear has adapted to live in the forest. 

Student 1: It will probably be found here [pointing to the book].

Teacher: I'm sure it will. Remember all the time that it's your main point. So, first we are looking for it, You've got your research question there. Then we will search for the general information and after that begin to watch, this was our research question and finally [we will see] how this can be applied in general.

Student 3: We have done this [pointing to own notebook]; they live in the fields, different kinds of bears, then life span, then here's some copies and then we'll draw a map where bears live.

Teacher: Yes, the map. Keep in mind, when you are drawing the map, where does the bear advance and why do bears advance on those areas.

Student 3: Then You can make questions out of that and answers and think what...

Student 1[interrupting]: The map is here [pointing to the book].

Teacher: so, now You can instead make a question why bears do not live on these areas [pointing to the map in the book]?

Student 1: First we should draw that map. Hey, do you have the map?

Teacher: Mm. Wouldn't you be able to draw the map now? Don't you have that old map-template of Finland we used last year?

Student 1: Back home.

Teacher: You can leave a space for that.

Student 1: Yes.

Teacher: But you have to explain it anyway.

Student 1: Yes.

Teacher: It's no problem. Consider carefully why does the bear live on these areas and not on these areas. What are the elements affecting where bears live [teacher leaves].

Conclusion: The teacher appeared to succeed to advance the students’ project. Students externalization of their process appeared to allow the guidance to be deeply focused both to the content and to the different aspects of process. The teacher started guidance by anchoring the students’ ideas to the core concepts. 

The case of Student 1 shows how students can engage in the process of inquiry, but it also shows the importance of teacher’s guidance and the importance of the shared object of activity between the teacher and the students.

The case of Student 2

Student 2 created 5 notes in all, but two of the notes contained no information concerning the subject of the project but only jokes. Student 2 did not create any question notes that would have been crucial to begin with the process of inquiry. Noteworthy was that Student 2 created one of the two explanation-notes during the first lessons and the other note during the last two lessons of the project. The last note was rich in information. When almost all students were preparing their oral presentations and drawing conclusions about their subjects Student 2 changed the subject of the research, returning to the starting point.

By evaluating the outcomes presented above it appears that Student 2 just begun task-oriented work when the others were finishing the project. Video-data showed very clearly that Student 2 had a lot of difficulties in conducting stages of inquiry. Even when the teacher gave specific instructions concerning different stages of inquiry Student 2 did not start to work on-task, but withdrew, or selected substitute tasks. However after the middle of the project time Student 2 started to show more on-task activities. By examining the data the reason for more on-task activities may be traced: Student 2 had found a book about mice and he told how he has seen some mice himself. Presumably, this authentic connection helped Student 2 to get the enthusiasm needed for task-oriented work. The question remains open whether and how Student 2 would proceed with the project if it had continued a couple of weeks more.

An example of student 2-teacher –interaction episode

The purpose of this episode is to show that when the interactivity in the guidance situation is more like a monologue of the teacher than dialogue, there cannot be mutual construction of research process.

Lesson 10

Teacher: Do you now want to try another address [searching information in www] or would you now like go to web, I mean CSILE? Shall we? Let’s finish this? 

Student 2: What should we write?

Teacher: You can just read other students notes.

Student 2: I'll read other notes and then I'll make some comments.

[Logging-in to the database.]

Teacher: And then we'll look at those labels (of database-notes). From this bar you can enlarge, so you can see more of these labels and what interests you, then you read them. And make comments or not. And here you can see how nice it is to make a kind of label that tells you what it includes. Like 'to Carl'. I don't know, this might be an inappropriate note that doesn't help us go forward on our animal issue.

Teacher: There are many of them [referring to other students' notes]. You can look from here and read the notes and all the time you have to think if this would be an answer to your question. How the mammal has adapted to its living environment. Remember this all the time.

[Teacher leaves.]

Student 2: [Whistles at his desk, does nothing.]

Conclusion: The project is approaching already the midpoint and Student 2 has not been able to deepen the inquiry. Characteristic to the interaction between teacher and this student was that teacher usually took the initiative for a guiding situation. Student 2 has not explicated or made visible own thoughts and conceptions so far. It would have made it possible for the teacher to comprehend the student's level of understanding or the objects of interest. Guidance is entirely teacher-driven. Especially revealing is teacher's last utterance when she tells the student what to do on a rather abstract level. 

This case indicates how difficult it can be to cope with the demands of inquiry-based learning. It underlines also the same issue that was evident in the first case as well, that is, the importance of shared object of activity in order to have a mutual construction of research process.

Discussion

The present study belongs to the series of intensive case studies of a three years research project on cognitive and motivational effects of CSCL. The focus of these studies is to describe realistically how different students and teachers cope with challenges faced while conducting inquiry learning in regular classroom without extensive support by resources from outside. The results of this case study indicated that the theoretical model of PI can be implemented in the regular elementary classroom. However it is crucial to see that the quality of the learning process was rather superficial with some of the less-advanced students. Also the teacher’s guidance varied a lot according to students level of advancement. While working with more advanced students, the teacher was able to proceed rather straightforwardly from setting a problem to generation of students own theories and further searching for new information and setting up of new subordinate questions. On the other hand she had difficulties in guiding the less-advanced students to engage in progressive inquiry so that some of them were still in an initial stage in the end of the process. Further, the variance of the quality of teaching episodes concerning the group of three advanced students and less advanced students’ learning processes, could be traced. These episodes showed the importance for students to externalize their own concepts and the inquiry process itself. 

An intriguing result of the guidance is the lack of critical evaluation, which is a crucial element of progressive inquiry. Critical evaluation has traditionally belonged to teacher's activities. This supports the hypothesis of the difficulties in moving from the culture of teacher-centered learning to the learner-centered culture. This change of the cognitive division of the labor between teacher and students will be a demanding task to solve in the future. 

The teacher and students succeeded well when one takes into consideration that the model of progressive inquiry was relatively new for both the teacher and the students. Although they had some experiences of CSCL, the PI model was not systematically applied before. It is clear that this kind of a new pedagogical model can not be adopted and implemented in practices of learning and instruction immediately – it requires a long process of exploring and experimenting. Experiences of network science, for instance, indicate that 3-5 years is needed for learning both to use ICT and to develop corresponding new pedagogical practices (Lehtinen et al., in press). In order to guide the students, teachers need to have a lot of reflective experiences of inquiry learning. 

Although there are a number of research articles concerning CSILE and principles of knowledge building, practicing teachers do not have sufficiently concrete models or examples. Those models would help teachers to find productive ways of guiding students with varying cognitive and socioemotional skills to participate in CSCL in various pedagogical situations. 
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		miscellaneous		0		0		2		2		0		0		0		0		0		2		1		0		1		0		0		0		0		0		0		1		0		9

																																														64

		Tutoring: teacher-Sami

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		0		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0		1		0		0		2		6		I

		shared expertise		0		0		2		0		0		0		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		5		h

		research question:spesification		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		g

		critical evaluation		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		f

		searching new information		0		0		1		2		1		1		2		1		1		3		0		0		1		0		0		0		0		0		0		1		1		15		e

		externalization of own thoughts		0		0		1		0		1		0		2		0		0		0		1		0		0		0		0		0		0		0		0		0		1		6		d

		working theory		0		0		0		0		0		0		0		1		0		1		0		4		3		0		0		0		0		0		1		0		1		11		c

		research question		0		2		2		1		0		0		1		1		2		1		1		0		1		0		0		0		0		0		0		0		0		12		b

		creating context		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		a

		miscellaneous		1		0		1		0		0		0		1		0		0		1		3		1		0		0		0		1		0		0		0		1		0		10		j

																																														67

		Tutoring: teacher-Girls

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		2		I

		shared expertise		0		0		0		0		1		1		0		0		0		2		1		0		0		0		0		0		0		0		0		0		0		5		h

		research question:spesification		0		0		2		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		5		g

		critical evaluation		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		f

		searching new information		0		1		0		1		2		3		5		1		1		2		0		0		0		0		0		0		0		0		0		0		0		16		e

		externalization of own thoughts		0		0		2		0		0		1		1		0		1		2		0		0		0		0		0		0		0		0		0		0		0		7		d

		working theory		0		0		0		0		1		0		0		1		3		1		3		0		0		1		0		0		0		0		0		0		1		11		c

		research question		0		6		1		1		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		11		b

		creating context		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		2		a

		miscellaneous		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		2		j

																																														61

		Tutoring: teacher-whole class

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		1		5		1		0		2		0		1		1		2		1		1		2		4		3		2		1		1		4		2		1		1		36		I

		shared expertise		1		3		1		1		1		0		0		1		0		1		1		0		1		1		0		3		1		4		0		1		0		21		h

		research question:spesification		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		g

		critical evaluation		0		0		0		1		0		0		0		0		0		0		0		0		2		1		1		0		0		2		0		0		0		7		f

		searching new information		1		4		0		4		2		0		1		1		1		1		0		0		2		1		1		1		2		1		1		0		0		24		e

		externalization of own thoughts		8		0		3		2		1		0		0		1		1		0		0		0		0		1		0		0		0		2		1		0		0		20		d

		working theory		0		0		0		0		0		0		0		1		3		0		1		2		4		1		5		1		2		6		10		0		0		36		c

		research question		2		12		1		2		1		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		20		b

		creating context		1		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		3		a

		miscellaneous		2		1		1		0		0		0		1		0		1		0		0		0		2		0		1		1		0		2		1		0		1		14		j
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t-pasi

		





t-pasi

		1		1		1		1		1		1		1		1		1		1

		2		2		2		2		2		2		2		2		2		2

		3		3		3		3		3		3		3		3		3		3

		4		4		4		4		4		4		4		4		4		4

		5		5		5		5		5		5		5		5		5		5

		6		6		6		6		6		6		6		6		6		6

		7		7		7		7		7		7		7		7		7		7

		8		8		8		8		8		8		8		8		8		8

		9		9		9		9		9		9		9		9		9		9

		10		10		10		10		10		10		10		10		10		10

		11		11		11		11		11		11		11		11		11		11

		12		12		12		12		12		12		12		12		12		12

		13		13		13		13		13		13		13		13		13		13

		14		14		14		14		14		14		14		14		14		14

		15		15		15		15		15		15		15		15		15		15

		16		16		16		16		16		16		16		16		16		16

		17		17		17		17		17		17		17		17		17		17

		18		18		18		18		18		18		18		18		18		18

		19		19		19		19		19		19		19		19		19		19

		20		20		20		20		20		20		20		20		20		20

		21		21		21		21		21		21		21		21		21		21



scaffolding of process

shared expertise

working theory:spesification

research question:spesification

critical evaluation

searching new information

externalization of own thoughts

working theory

research question

creating context

Lessons

Amount of tutoring

Tutoring: Teacher-Pasi
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t-sami

		





t-sami

		1		1		1		1		1		1		1		1		1

		2		2		2		2		2		2		2		2		2

		3		3		3		3		3		3		3		3		3

		4		4		4		4		4		4		4		4		4

		5		5		5		5		5		5		5		5		5

		6		6		6		6		6		6		6		6		6

		7		7		7		7		7		7		7		7		7

		8		8		8		8		8		8		8		8		8

		9		9		9		9		9		9		9		9		9

		10		10		10		10		10		10		10		10		10

		11		11		11		11		11		11		11		11		11

		12		12		12		12		12		12		12		12		12

		13		13		13		13		13		13		13		13		13

		14		14		14		14		14		14		14		14		14

		15		15		15		15		15		15		15		15		15

		16		16		16		16		16		16		16		16		16

		17		17		17		17		17		17		17		17		17

		18		18		18		18		18		18		18		18		18

		19		19		19		19		19		19		19		19		19

		20		20		20		20		20		20		20		20		20

		21		21		21		21		21		21		21		21		21



scaffolding of process

shared expertise

research question:spesification

critical evaluation

searching new information

externalization of own thoughts

working theory

research question

creating context

Lessons
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Tutoring: Teacher-One Student
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t-girls

		





t-girls

		1		1		1		1		1		1		1		1		1

		2		2		2		2		2		2		2		2		2

		3		3		3		3		3		3		3		3		3

		4		4		4		4		4		4		4		4		4

		5		5		5		5		5		5		5		5		5

		6		6		6		6		6		6		6		6		6

		7		7		7		7		7		7		7		7		7

		8		8		8		8		8		8		8		8		8

		9		9		9		9		9		9		9		9		9

		10		10		10		10		10		10		10		10		10

		11		11		11		11		11		11		11		11		11

		12		12		12		12		12		12		12		12		12

		13		13		13		13		13		13		13		13		13

		14		14		14		14		14		14		14		14		14

		15		15		15		15		15		15		15		15		15

		16		16		16		16		16		16		16		16		16

		17		17		17		17		17		17		17		17		17

		18		18		18		18		18		18		18		18		18

		19		19		19		19		19		19		19		19		19

		20		20		20		20		20		20		20		20		20

		21		21		21		21		21		21		21		21		21



scaffolding of process

shared expertise

research question:spesification

critical evaluation

searching new information

externalization of own thoughts

working theory

research question

creating context

Lessons

Amount of tutoring

Tutoring: Teacher-Group of 3 Students
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t-all

		





t-all

		1		1		1		1		1		1		1		1		1

		2		2		2		2		2		2		2		2		2

		3		3		3		3		3		3		3		3		3

		4		4		4		4		4		4		4		4		4

		5		5		5		5		5		5		5		5		5

		6		6		6		6		6		6		6		6		6

		7		7		7		7		7		7		7		7		7

		8		8		8		8		8		8		8		8		8

		9		9		9		9		9		9		9		9		9

		10		10		10		10		10		10		10		10		10

		11		11		11		11		11		11		11		11		11

		12		12		12		12		12		12		12		12		12

		13		13		13		13		13		13		13		13		13
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		15		15		15		15		15		15		15		15		15
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		18		18		18		18		18		18		18		18		18

		19		19		19		19		19		19		19		19		19

		20		20		20		20		20		20		20		20		20

		21		21		21		21		21		21		21		21		21
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shared expertise
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searching new information

externalization of own thoughts

working theory
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Sheet1

		Tutoring total (Pasi+A+Girls+All-other individuals)

		Cathegory of progressive inquiry learning		lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		total

		creating context		1		0		0		0		0		0		0		0		3		0		1		0		0		0		0		0		0		0		0		0		0		5

		research problem		6		23		8		9		4		0		2		4		3		3		1		0		1		0		0		0		0		0		0		0		0		64

		working theory		0		0		0		0		2		0		0		3		8		3		6		6		5		0		0		0		0		0		0		0		0		33

		externalization of one's own thoughts		11		0		11		3		2		1		6		1		3		2		1		0		0		1		0		0		0		2		1		0		1		46

		searching information		1		5		3		15		9		10		14		5		4		12		1		0		4		1		1		3		2		1		1		1		1		94

		critical assesment		0		0		1		1		0		0		0		0		0		0		0		0		3		3		1		0		0		2		0		0		0		11

		research problem:spesification		0		1		2		3		2		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		10
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my data

		Tutoring: teacher-Pasi

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		0		0		0		0		0		1		0		1		0		1		0		0		0		0		0		0		0		1		0		0		0		4		j

		shared expertise		0		0		1		1		0		0		0		0		0		1		0		0		0		0		0		2		0		0		0		0		0		5		I

		working theory:spesification		0		0		0		0		0		0		0		0		0		1		2		1		1		0		0		0		0		0		0		0		0		5		h

		research question:spesification		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		g

		critical evaluation		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		f

		searching new information		0		0		0		2		0		4		2		1		0		3		1		0		1		0		0		2		0		0		0		0		0		16		e

		externalization of own thoughts		0		0		3		1		0		0		2		0		0		0		1		0		0		0		0		0		0		0		0		0		0		7		d

		working theory		0		0		0		0		0		0		0		2		0		1		2		1		1		0		0		1		0		0		0		0		0		8		c

		research question		1		0		3		3		0		0		1		1		0		1		0		0		0		0		0		0		0		0		0		0		0		10		b

		creating context		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		a

		miscellaneous		0		0		2		2		0		0		0		0		0		2		1		0		1		0		0		0		0		0		0		1		0		9
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		Tutoring: teacher-Sami

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		0		0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0		1		0		0		2		6		I

		shared expertise		0		0		2		0		0		0		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		5		h

		research question:spesification		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		g

		critical evaluation		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		f

		searching new information		0		0		1		2		1		1		2		1		1		3		0		0		1		0		0		0		0		0		0		1		1		15		e

		externalization of own thoughts		0		0		1		0		1		0		2		0		0		0		1		0		0		0		0		0		0		0		0		0		1		6		d

		working theory		0		0		0		0		0		0		0		1		0		1		0		4		3		0		0		0		0		0		1		0		1		11		c

		research question		0		2		2		1		0		0		1		1		2		1		1		0		1		0		0		0		0		0		0		0		0		12		b

		creating context		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		a

		miscellaneous		1		0		1		0		0		0		1		0		0		1		3		1		0		0		0		1		0		0		0		1		0		10		j
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		Tutoring: teacher-Girls

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		2		I

		shared expertise		0		0		0		0		1		1		0		0		0		2		1		0		0		0		0		0		0		0		0		0		0		5		h

		research question:spesification		0		0		2		1		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		5		g

		critical evaluation		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		f

		searching new information		0		1		0		1		2		3		5		1		1		2		0		0		0		0		0		0		0		0		0		0		0		16		e

		externalization of own thoughts		0		0		2		0		0		1		1		0		1		2		0		0		0		0		0		0		0		0		0		0		0		7		d

		working theory		0		0		0		0		1		0		0		1		3		1		3		0		0		1		0		0		0		0		0		0		1		11		c

		research question		0		6		1		1		1		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		11		b

		creating context		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		2		a

		miscellaneous		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		2		j
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		Tutoring: teacher-whole class

		Cathegory of progressive inquiry learning		Lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		scaffolding of process		1		5		1		0		2		0		1		1		2		1		1		2		4		3		2		1		1		4		2		1		1		36		I

		shared expertise		1		3		1		1		1		0		0		1		0		1		1		0		1		1		0		3		1		4		0		1		0		21		h

		research question:spesification		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		g

		critical evaluation		0		0		0		1		0		0		0		0		0		0		0		0		2		1		1		0		0		2		0		0		0		7		f

		searching new information		1		4		0		4		2		0		1		1		1		1		0		0		2		1		1		1		2		1		1		0		0		24		e

		externalization of own thoughts		8		0		3		2		1		0		0		1		1		0		0		0		0		1		0		0		0		2		1		0		0		20		d

		working theory		0		0		0		0		0		0		0		1		3		0		1		2		4		1		5		1		2		6		10		0		0		36		c

		research question		2		12		1		2		1		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		20		b

		creating context		1		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		3		a

		miscellaneous		2		1		1		0		0		0		1		0		1		0		0		0		2		0		1		1		0		2		1		0		1		14		j
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t-sami
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Sheet1

		Tutoring total (Pasi+A+Girls+All-other individuals)

		Cathegory of progressive inquiry learning		lessons

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		total

		creating context		1		0		0		0		0		0		0		0		3		0		1		0		0		0		0		0		0		0		0		0		0		5

		research problem		6		23		8		9		4		0		2		4		3		3		1		0		1		0		0		0		0		0		0		0		0		64

		working theory		0		0		0		0		2		0		0		3		8		3		6		6		5		0		0		0		0		0		0		0		0		33

		externalization of one's own thoughts		11		0		11		3		2		1		6		1		3		2		1		0		0		1		0		0		0		2		1		0		1		46

		searching information		1		5		3		15		9		10		14		5		4		12		1		0		4		1		1		3		2		1		1		1		1		94

		critical assesment		0		0		1		1		0		0		0		0		0		0		0		0		3		3		1		0		0		2		0		0		0		11

		research problem:spesification		0		1		2		3		2		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		10

		working theory:spesification		0		0		0		0		0		0		0		0		1		0		0		0		3		3		9		2		2		6		12		0		1		39

		shared expertice		1		3		4		3		2		1		1		1		0		8		4		0		2		2		0		5		1		5		0		1		0		44

		process		4		11		1		3		2		2		2		8		3		4		3		2		8		3		4		1		1		5		4		1		3		75

		miscellaneous		3		1		5		2		1		2		2		0		1		4		6		5		3		1		1		2		0		2		1		3		1		46
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