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11.5.3 Test Stage V 
11.5.3.1 Realized teaching and learning 

The inquiry planning phase went as planned, although teachers C and D3 were the only 

teachers who actually tried to organize a preparatory whole-class discussion on the geographic 

content as planned. The discussion in Test VC was very short. The students identified only three 

phenomena, and these phenomena even included ill-defined phenomena such as ‘the 

distance’. The teacher did not try to structure students’ input in the form of rules or 

generalizations, and did not list the phenomena on the blackboard. In Test VD3, the teacher 
asked the researcher for help, and the preparatory whole-class discussion was conducted by the 

teacher and researcher together. Teacher D1 could not organize a preparatory classroom 

discussion because the students were working in the Mediatheek, which was crowded and 

noisy and did not have a blackboard. Teacher B2 simply forgot about it, and teacher F asked 

the researcher to take over. So in total, three preparatory whole-class discussions were 

conducted (in Test VB2, VC, and VF), but none of them as planned. Immediately after the three 
preparatory whole-class discussions, the three teachers said that they had the feeling that the 

discussions were very effective. Teachers C and F said that they had not read the document 

with the domain-specific construct for use in educational settings very well, and were therefore 

not prepared to conduct the preparatory whole-class discussion as planned. 

The inquiry planning phase went as planned. At least five student pairs came up with ideas for 

doing something extra when they were constructing inquiry plans. In none of these cases was 
the teacher able to help them. For example, one student pair had heard that an office of the 

ABN-AMRO bank would close in the near future, and wanted to know how the closure of the 

office of this bank would affect the size of the market areas of other offices. The students 
wanted to investigate whether the customers would accept the closure of the office and go to 

another (far away) office of the same bank, or whether they would switch banks and go to an 

office of a different bank. This could perfectly be investigated with GIS. Students just have to 

make two Excel files: one for the current situation, and one for the future situation. However, 
when the students asked the teacher how they could investigate this with GIS, the teacher was 

not able to offer supportCH6, and the researcher had to help her out. 

The GIS phase went almost as planned. Far less students got stuck than in the previous tests. For 

the first time since the start of the design process the pressure on the teacher was manageable 

and the researcher had to help the teacher out only now and then. The teachers spent about 50 
per cent of their time on answering students’ questions and supporting students who had got 

stuck, and could spend the remaining time on other activities. Teachers C, D1, and D3 mainly 
used the available time for one-on-one (teacher and student) discussions on the geographic 

content and inquiry strategy, while teacher B2 and F mainly used the available time for 

activities which were not related to the project. 

The presentation and evaluation phase was conducted as planned in Test VB2, VD3, and VF, but 
not in Test VD1 and VC. Teacher D1 was not able to organize an evaluative whole-class 
discussion for the same reasons outlined above. Teacher C skipped the evaluative whole-class 
discussion. He said that the students had already shown that they had learned enough, and that 
he thought that he had already structured, corrected, and expanded students’ geographic 

thinking in one-on-one discussions at the end of the presentationsCH5. 
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11.5.3.2 Collected data 

Five types of data were collected during and shortly after the tests. First, the preparation phase 
in Test VD3, the presentation phase in Tests VB2, VC, VD3, and VF, and the evaluation phase in 

tests VB2 and VD3 were videotaped. Second, field notes were made during the GIS phase. All ! 
problems were registered. Third, on-task mini interviews were held with the students at the end 
of the GIS phase in Test VD1 and VF. In these interviews, students were asked to describe their 

findings. Third, the inquiry plans, presentations, and reports constructed by students were 

collected. The filled-in forms in Test VB2 were also collected. Fourth and finally, surveys were 
conducted with the students immediately after they received their grades. 

 

11.5.4 Evaluation Stage V 
11.5.4.1 Evaluation of the preparation phase (GIS training session) 

The teachers said that they had the feeling that the two extra assignments in the GIS training 
session did not help much to ensure that students included the phenomena ‘population 

density’, ‘per capita income’, ‘distance to competitors’, and ‘number of complementary 

competitors in the vicinity’ in their inquiry plans. It seemed that only a few students included 
these phenomena by themselves, although the videodata did not provide reliable evidence for 

this conclusionPC36 and C37. However, teachers C, D1, and D3 said that the assignments were a 
valuable part of the design of the project, because they frequently referred back to the 

assignments in one-on-one discussions when students were constructing inquiry plans, or when 

they were analysing their maps. In the end, seven student pairs actually included the map 
layers of the population density, per capita income or distribution of services in their 

presentations and reports. Teachers B2 and F did not apply the teaching strategy outlined 

above. They had probably forgotten about the possibilities of the two extra assignments to 

stimulate students to raise students’ thinking to a higher levelCH7. On the basis of this 
experience, it was decided to include an assignment in the GIS handout in which students have 

to add the map layers of the population density, per capita income, or distribution of services. It 

was conjectured that students are then more likely to look beyond their geodata when they try 
to explain their geodataNC40. 

 

11.5.4.2 Evaluation of the preparation phase (preparatory whole-class discussion) 

The preparatory whole-class discussion in Test VD3 was the most interesting for the design 

process, as it was a true modelling activity. Supported by the teacher and researcher, students 
were able to identify eight phenomena and construct a symbolic representation (see Figure 
11-13) that was almost similar to the one in the domain-specific construct for use in 

educational settings (see Figure 10-5). 
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Figure 11-13: Screenshot of the blackboard at the end of the preparatory whole-class discussion in Test 
VD3 

 

 

The transcript of the preparatory whole-class discussion (see Table 11-25) provides insight into 

students’ geographic thinking, and into how the teacher and researcher tried to structure, 

correct, and expand it. The transcript shows how the students and teacher/researcher tried to 

raise students thinking to a higher level by alternating between ‘going from practice to theory’ 

and ‘going from theory to practice’ (see Section 8.2.2). First, the transcript shows how the 

students and teacher/researcher alternated between constructing a theory (line 1-7, 8-15, 16-
18, 22-26, 31-36, 37-42, and 48-59), and by using the theory to explain the size of market 

areas of individual schools (line 18-19 and 27-28). The intention was that students would 

expand the theory later on in the project, and to use the theory to explain their data. Second, 

the transcript shows how the students and teacher/researcher translated generalizations and 

rules to a symbolic representation of the theory (line 20-21, 35-36, 41-42, 43-46, and 58-59). 
The students were instructed to draw the symbolic representation on paper at the end of the 

whole-class preparatory discussion. The teacher used the symbolic representation later on in 

the project in one-on-one discussions, in which he stimulated the students to translate the 

representation to generalizations and rules again. Third, the transcript shows how the students 

and teacher/researcher alternated between converting episodic knowledge to semantic 

knowledge (line 22-30), and by converting semantic knowledge to episodic knowledge (line 

18-20). After the project, the teacher said that he very much appreciated the fact that students 

used experiences from their own spatial decision-making process to generate ideas about 

relationships and to explain their data, and that he wanted to stimulate students to do so more 

often in the next test. 
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Table 11-25: Transcript from the preparatory whole-class discussion in Test VD3 

 

Line Actor Text / Action Interpretation 

1 TD3 “The last item of this lesson. We are going to 
practice with the theory. Which phenomena 
influence the size of market areas of services? 
Let’s focus on schools. Which phenomena 
influence the size of the market areas of schools?” 

TD3 changed from the aggregation level of 
services (a class) to the aggregation level of 
secondary schools (a lower level class). 

2 S1 “Conviction. No… I mean religion” S1 recognized ‘religion’ as a relevant 
phenomenon, but it should actually be ‘the 
degree of specialism of the religion’. 

3 TD3 “Can you say something more about that?” 

4 S1 “Well, if your parents are Orthodox-Protestant, 
than they will send you to an Orthodox-
Protestant school and then they will … 
<inaudible> … around here there are not so 
many” 

5 TD3 “So it is actually about how specialized the 
religion is. People with a specialized religion are 
willing to travel further to go to a school which 
has that specific religion” 

TD3 made the relevant phenomenon in students 
reasoning explicit, and explained the relationship 
in the form of a generalization. 

6 R “So we have the degree of specialism of the 
services. And we can draw a plus symbol, 
because the higher the degree of specialism of 
the religion, the larger the market area. It is a 
positive relationship” 

R explained the relationship in the form of a rule. 

7 R writes down ‘degree of specialism of the religion’ 
and ‘size of the market area’ on the blackboard 
on the blackboard, draws an arrow and a plus 
symbol 

8 S2 “And the… Uhmmm… like status. How the 
school is…” 

9 S1 “Reputation” 

10 S3 “The quality of the school. There’s an inventory of 
the quality of schools in newspapers every year. 
When they say that it is a good school, then a lot 
of people will go to the school” 

S3 implicitly mentioned a relationship between 
the number of students (of schools) and the 
quality-level (of those schools). She did not relate 
the size of the market areas to the quality-level. 

11 R “Yes, that is correct. People are generally willing 
to travel further to go to a school with a high 
quality-level. So the quality-level is a relevant 
phenomenon. Is that a plus or a minus symbol?” 

R made the relationship in students’ thinking 
explicit. Still, the unit of analysis was ‘people’, 
and not ‘market areas of services’.  

12 S3 “Plus” 

13 S4 “But it could also be reverse, right? For bad 
schools, How is…uhmmm” 

S4 probably understood that schools with a good 
reputation generally have a large market area, 
while schools with a bad reputation generally 
have a small market area, but did not understand 
that we should use a plus symbol in a symbolic 
representation for this relationshipLD35. 

14 R “You mean that schools with a bad reputation 
generally have a small market area? Yes. Then 
there will be no people who are willing to travel 
further to go to that school. So only people from 
the direct vicinity will go to that school” 

R did not recognize the ! problem, and did not 
explain the link between the plus symbol in the 
symbolic representation and the relationship in 
formal geographic language.  

15 R writes down ’quality-level’ on the blackboard, 
draws an arrow and a plus symbol 

16 R “What else?” 
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Table 11-25: Transcript from the preparatory whole-class discussion in Test VD3 (cont.) 

 

Line Actor Text / Action Interpretation 

17 S3 “I think …. Uhmmm... about what kind of feeling 
you have when you visit the school at an open 
day. When you like the atmosphere, you will go 
to that school” 

18 R “So the better the atmosphere of a school, the 
further people are willing to travel” 

19 S5 “Yes, that is the case for me. Because I live in Tiel 
[a small town about 15 km from Culemborg], and 
I have been to the open days at a few schools 
there, but I did not like it. […] So I decided to go 
here” 

S5 recalled a personal experience which 
confirmed this relationship. 

20 R “OK, so you are willing to travel further to go to a 
school with a nice atmosphere. Schools with a 
nice atmosphere therefore have relatively large 
market areas. So the atmosphere. That is also a 
plus” 

R made the relationship explicit in the form of a 
generalization. 

21 R writes down ’atmosphere’ and draws an arrow 
and a plus symbol 

22 S6 “Well, I went to the KWC because I live in 
Geldermalsen [a small town about 10 km from 
Culemborg] and there is only a VMBO school in 
Geldermalsen” 

S6 and S2 recalled a personal experience and 
used this experience to generate a new (implicit) 
relationship. 

23 S2 “For me the same” 

24 R “OK, but what should I write down on the 
blackboard then?” 

R stimulated S6 and S2 to make the relationship 
explicit. 

25 S no reply 

26 R “Let’s compare it with supermarkets. Some 
supermarkets have a large assortment. They have 
a lot of different products. And this school has a 
VMBO, HAVO, and VWO department. That’s also 
a large assortment. While the school in 
Geldermalsen has only a VMBO. That’s a small 
assortment. So if you want to go to VWO, you 
have to leave Geldermalsen. […] So the larger the 
assortment, the further people are willing to 
travel, and the larger the market area” 

R drew a parallel and made the relevant variable 
explicit. He also made the relationships explicit in 
the form of a series of two rules. 

27 TD3 “You have seen on the maps that your school 
draws students from Geldermalsen, but not from 
Vianen. While Vianen is just as far as 
Geldermalsen. So why….” <interrupted> 

28 S2 “That is because Vianen does have a VWO and 
HAVO. And it is near Nieuwegein” 

29 TD3 “Right. So it is because of a difference in 
assortment.” 

30 R writes down ’assortment’ on the blackboard, 
draws an arrow and a plus symbol 

31 TD3 “Are there any other phenomena?” 

32 S4 “The accessibility” S4 identified a phenomenon and used the 
appropriate concept. 

33 TD3 “Could you explain that?” TD3 stimulated the students to make the 
relationship explicit. 

34 S4 “If you cannot get there by train or bus, you have 
to cycle. Some students do not want that” 
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Table 11-25: Transcript from the preparatory whole-class discussion in Test VD3 (cont.) 

 

 

Line Actor Text / Action Interpretation 

35 TD3 “So the better the accessibility for public 
transport, the larger the market area of the 
school. If you can only get there walking or by 
car, than the school would only draw students 
from the vicinity of the school. That is pretty 
logical, right?” 

TD3 made the relationship explicit in the form of 
a rule himself. 

36 R writes down ‘accessibility’ on the blackboard and 
draws an arrow with a plus symbol 

37 R “And if you compare a school in Culemborg with 
a school in a city, like The Hague. The maps 
showed the market areas of two schools in The 
Hague. Which school had the largest market 
area?” 

R stimulated the students to identify the 
phenomena ‘population density’ and ‘distance to 
competitive schools’ by asking them to compare 
the size of the market area of a school in a 
densely populated area (the school in The Hague) 
and a school in a sparsely populated area (their 
school).  

38 S3 “Culemborg. In The Hague there are more 
schools. And more options. If the school is 
nearby, you are more likely to go to that school… 
That … I do not know how to explain it” 

S3 and S5 identified the relevant phenomena, but 
did not make the formal geographic concept 
(‘population density’) explicit.  

39 S5 “Because Culemborg is more… like between… 
Well I do not know” 

40 S3 “Around Culemborg are lots of small villages” 

41 R “OK. I think you have just identified two 
phenomena. The first is the presence of 
competitors. If there are many different schools, 
then the market areas will be smaller. People do 
not have to travel very far to go to a school. Even 
if you do not go to the nearest school. And if the 
distance between the schools is large, everyone 
has to travel very far. So it is a positive 
relationship” 

R explained the relationships, but not in the 
format of generalizations or rules. 

42 R writes down ‘distance to competitors’ on the 
blackboard and draws an arrow with a plus 
symbol 

43 R “And the other phenomenon is the population 
density. The population density in The Hague is 
much higher than the population density in and 
around Culemborg. Just like you said, there are 
also lots of villages around Culemborg […]” 

44 S4 “That’s a minus” S4 identified that the relationship has a negative 
direction by herself. 

45 R “Yes, right. A minus”  

46 R writes down ‘population density’ on the 
blackboard and draws an arrow with a minus 
symbol 

47 R “[…] Do we have all relevant phenomena now?” 

48 TD3 “Well, the price. For schools it is not important, 
you do not go to a school because the school fee 
is low. But for other services the price-level is 
important. For what kind of services is that the 
case?” 

TD3 switches to another analysis unit. 

49 S1 “Gyms” 
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Table 11-25: Transcript from the preparatory whole-class discussion in Test VD3 (cont.) 

 

Notes:  T = Teacher; R = Researcher; S1 = Student 1; S2 = Student 2; etc. 

 

The transcript also provides some insight into the nature of the geographic thinking-related ! 
problems. Most students were able to say whether a relationship was positive or negative (lines 
12 and 44), but students often did not fully understand the link between the plus and minus 

signs in the symbolic representation and the comparative adjectives in the relationships in 

formal geographic language (lines 13 and 57)!P19. On the basis of this experience, it was 
concluded that teachers should spend some time to explain the connection between the signs 

of symbols in a symbolic representation and the comparative adjectives in the relationships in 

formal geographic language. Three conjectures were formulated. First, it is probably effective to 

visualize both variables in a plot, draw a regression line, and ask students to say whether the 

attributes show a positive or a negative relationshipNC41. Second, it is probably effective to 

describe the relationship first in the form of a comparison, then in the form of a generalization, 

Line Actor Text / Action Interpretation 

50 R “So you think that the price is one of the reasons 
why people choose a specific gym? But how does 
the price influence the size of market areas? 
Should it be a plus or a minus sign?” 

R asked S whether there is a positive or negative 
relationship between the price-level (of gyms) 
and the size of the market areas (of those gyms). 

51 <Lively discussion in the class. Some students say 
plus, others say minus.> 

52 TD3 “So the higher the price, the …? Fill out this 
sentence please” 

TD3 gave a hint to stimulate S to make the 
relationship explicit. 

53 S2 “The smaller” <interrupted> S2 identified the direction of the relationship 
correctly. 

54 S5 “Yes but there are also people who do not go to 
the ALDI because it is cheap and messy and the 
products are....” <interrupted> 

S5 implicitly mentioned an indirect (positive) 
relationship. 

55 S4 “But that’s the quality” 

56 TD3 “Yes. OK. There are two different things. First it 
is… Well. The lower the price, the further people 
are willing to travel” 

57 S6 “But then the market is area larger, so it should 
be a plus” 

S6 thought that the rule “The lower the price-
level, the further people are willing to travel” 
contained information about a positive 
relationship, because it contains the term ‘larger’ 
in the second part. 

58 R “Well, it is a bit more difficult. We should draw a 
minus symbol actually. Because it is, the lower 
the price-level, the larger the market area. And 
the higher the price-level, the smaller the market 
area. You see?” 

59 R writes down ‘price-level’ on the blackboard and 
draws an arrow with a minus symbol 

60 TD3 “It is also a difficult relationship because there 
are more things which play a role. For some 
people the price-level is important, but for other 
people one of the other properties is important, 
such as the quality-level. And that is very 
important when you are going to construct 
inquiry plans and formulate survey questions” 
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then in the form of a !-form rule, and finally in the form of an !-form ruleNC42. In doing so, the 
teacher guides students into applying every sub-operation of the operation ‘relating’ (see 
Section 5.5) and constructing a body of verbal knowledge about the world around us which has 
indicators of the direction of the relationship (‘positively related’ / ‘negatively related’). Third 

and finally, it is probably effective to use positive property values in the first part of 

generalizations (e.g. ‘with a high …’ or ‘with a large …’) or in the first part of !-form rules (e.g. 

‘the higher the …’ or ‘the larger the …’) when making the relationships explicitNC43. 

The transcript also shows that students were not able to describe the relationship between the 

price-level and the size of market areas (lines 48 to 60)!P20. Two relationships are at stake here: 

a direct negative and an indirect positive relationship (see Figure 10-5). So apparently, students 

found it difficult to explain their geodata when there are direct and indirect relationships at 
stakeLD36. Unfortunately, the teacher and researcher were not able to make this clear to the 

students because the discussion changed to another subject. In the evaluative talk, it was 

conjectured that the most effective way to overcome this ! problem is to draw both 

relationships in a symbolic representation, or to stimulate students to draw such a symbolic 

representationNC44. 

As this was the final cycle of the design process, the four conjectures outlined above could not 

be tested. The conjectures were therefore postponed for later researchPC41, PC42, PC43 and PC44. 

Besides the two new ! problems described above, the transcript also shows some geographic 

thinking-related ! problems that have been noticed before. First, the transcript shows that 

students often used everyday concepts instead of formal geographic concepts!P14 (see, for 

example, lines 38 to 40). Second, the transcript shows that students often gave incorrect 

explanations for their geodata!P15 (see, for example, lines 2-5 and 10). Third, the transcript 
shows that students seemed to identify non-spatial phenomena more easily than the spatial 

phenomena!P17. The phenomena ‘degree of specialism of the religion’, ‘quality-level’, 
‘assortment’, ‘atmosphere’, and ‘accessibility’ were identified by students by offering minor 

support (lines 1, 8-10, 16, 22-23, and 31), while the phenomena ‘distance to competitors’ and 

‘population density’ were identified by students at the end of the discussion, only after intensive 
support (lines 37 and 43). 

 

11.5.4.3 Evaluation of the Excel and GIS phase 

In Test Stage V, students had to upload their Excel files to the electronic learning environment 

when they were finished. The teacher subsequently checked the Excel files with the help of a 

checklist. This was a time-consuming but very effective procedure. The check resulted in a 
spectacular decrease in the number of ! problems in the GIS phase, especially those problems 

which are difficult to diagnose and overcome. 

 

11.5.4.4 Evaluation of the presentation and evaluation phase 

The video data and student reports were insufficient to provide proof for the differences in the 

effectiveness of the different designs for the presentation and evaluation phasePC39 (see Table 
11-23). However, the video data and student reports did provide some insight into how the five 

tasks for the presentation phase and evaluation phase worked out in practice. This is described 
below.  
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The presentation and evaluation phase in Test VB2 

Teacher B2 let three student pairs present their inquiry project to the class. She handed out a 

list with phenomena combined with a list of generalizations to the non-presenting students and 
instructed them to listen to the presentations and mark the relationships that can be identified in 

the presentations. The teacher and researcher also marked the relationships. Teacher B2 did not 

apply any teacher interventions during or after the presentations. After the presentations, the 

teacher organized a whole-class discussion in which she discussed the results with the students. 

Now follows a short analysis of the preparation, conducting, and evaluation of the task. 

Immediately after the lesson, teacher B2 said that she had the feeling that her instruction for the 
task was not very clear, and that the students had not fully understood what they were 

supposed to do. Table 11-26 presents a transcript of the instruction. The transcript provides 

some insight into the teacher’s thinking. It shows for example that the teacher could not clearly 

explain the direct and indirect relationships between the price-level of services and the size of 

the market areas of those services (line 4), just like students often do. The transcript also shows 

that the teacher frequently related the choice to visiting a particular service to the properties of 

the service (see lines 2, 3, and 5), instead of relating the distance that people are prepared to 

travel to visit a service to the properties of the service. Finally, the transcript shows that the 

teacher recognized that one of the relationships does not necessarily count for everyone (line 

6), which is the basis for recognizing the presence of an interaction. However, the teacher did 
not make the interaction explicit. So in summary, the transcript clearly shows that the teacher 

did not have a consistent and practical theory in her mindCH2. As she was struggling with the 
content herself, her instruction was less-than-optimal. 
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Table 11-26: Transcript from the instruction provided by the teacher in Test VB2 

 

Notes:  TB2 = Teacher B2. 

 

After the lesson, teacher B2 also said that she was not certain whether she had identified the 
relationships in students’ presentations correctly. In order to investigate this issue further, the 

teacher and researcher analysed the presentations in more detail together. In doing so, they 
identified eight relationships. When they compared this with the filled-out forms (Table 11-27), 
they discovered that the teacher had checked seven out of eight relationships correctly. 

However, the teacher had also checked seven relationships that could, at second glance, not be 

identified in the maps.  

 

 

Line Actor Text / Action Interpretation 

1 TB2 We are going to listen to three presentations. […] 
Here you have a form. In this form, you have to 
check which factors play a role in the range of 
customers or the market area of services. 1A to 
1F are non-spatial factors.  

2 TB2 You can think about the specialisation. Some 
services offer specialized products, and people 
therefore visit the service.  

TB2 related the choice (of people) for visiting a 
service to the degree of specialism of the 
products offered (by those services), instead of 
the distance that people are willing to travel. 

3 TB2 Another non-spatial factor is the assortment. A 
small amount of products or a large amount of 
products. This may affect the market area, or the 
reason why people decide to visit the service.  

TB2 related the choice (of people) for visiting a 
service to the assortment (of those services), 
instead of the distance that people are willing to 
travel. 

4 TB2 Price-level. There are cheap and expensive 
services. The form says “Cheap services generally 
have a large service area” but I think that this is 
not correct. No… Uhmmm… Expensive services 
have a larger market area.  

TB2 did not recognize that there is a direct 
(negative) and an indirect (positive) relationship 
at stake. 

5 TB2 The quality-level. The quality-level of the service 
is also important for the behaviour of customers. 
You definitely want to go to a restaurant that has 
great food, but you do not want to go to a 
restaurant where you have had food poisoning 
once.  

TB2 related the choice (of people) for visiting a 
service to the quality-level (of those services), 
instead of the distance that people are willing to 
travel. 

6 TB2 Service-level. I go to a gym that is quite 
expensive, but the service is very good. They have 
very friendly staff. And that’s important to me. So 
I’m willing to travel further to go to this gym. 
While I could also go to a cheaper place which is 
a bit further. But would other people make the 
same choice 

TB2 related the distance that people are prepared 
to travel to visit a service (of people) to the 
service-level (of those services), and gave an 
example to illustrate this. TB2 said that such a 
relationship does not exists for everyone. This is 
the basis for recognizing the presence of an 
interaction. However, TB2 did not make this 
interaction explicit. 

7 TB2 Atmosphere. Conviction. Two of you have 
investigated schools. And there are differences in 
the conviction between schools. And this may 
affect the size of their market area. Or the reason 
why people visit the school. And the familiarity of 
the service. Those were the non-spatial factors. 
And now for the spatial factors […]. 

TB2 changed from the aggregation level of 
‘services’ to that of ‘schools’. 
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Table 11-27: Analysis of the student presentations by students, teacher and researcher 

 

Notes:  [number] = the number of students who identified this factor correctly or incorrectly during the 
presentation phase; T = the teacher identified this factor during the presentation phase; R = the 
researcher identified this factor during the presentation phase; & = the teacher and researcher identified 
this factor together in the retrospective analysis. 

 

No. Factor Generalization Pres Pres Pres 

1 2 3 

X The degree of 
specialization (of 
categories of services) 

Specialized services (which offer rarely needed products) 
have a larger market area than non-specialized services 
(which offer frequently needed products) 

21 3 3 

RT& T T 

1A The quality-level 
(of services) 

Services with a high quality-level generally have a larger 
market area than services with a low-quality level 

5 18 8 

T RT& T 

1B The service-level (of 
services) 

Services with a high service-level generally have a larger 
market area than services with a low service-level  

1 14 8 

T R& T 

1C The price-level  
(of services) 

Services with a low price-level generally have a larger 
market area than services with a high price-level 

0 18 7 

T R(T)& T 

1D The assortment 
(of services) 

Services with a large assortment generally have a larger 
market area than services with a small assortment 

21 17 5 

RT& T T 

1E The degree of 
specialization of the 
conviction/lifestyle 
(of services) 

Services that propagate a specialized conviction/lifestyle 
generally have a larger market area than services that 
propagate a general conviction/lifestyle. 

0 0 0 

1F The degree of familiarity 
(of services) 

Familiar services generally have a larger market area than 
unfamiliar services. 

12 16 12 

T T T 

2A The distance to 
competitors 
(of services) 

Services which are far from competitors generally have a 
larger market area than services which are near 
competitors 

5 3 2 

(T) (R)(T) T 

2B The number of 
complementary 
competitors in the vicinity 
(of services) 

Services which are near a large number of 
complementary competitors generally have a larger 
market area than services which are near a small number 
of complementary competitors 

1 0 4 

T T RT& 

2C The population density in 
the surrounding areas  
(of services) 

Services in areas with a low population density generally 
have a larger market area than services in areas with a 
high population density 5 1 4 

2D The distance to transport 
routes 
(of services) 

Services near transport routes generally have a larger 
market area than services far from transport routes  

1 1 9 

T T T 

2E The distance to transport 
nodes 
(of services) 

Services near transport nodes generally have a larger 
market area than services far from transport nodes  

0 0 1 

2F The parking facilities  
(of services) 

Services with good parking facilities for cars generally 
have a larger market area than services with poor parking 
facilities (for cars) 

11 15 14 

RT& T RT& 

Total no. of correctly identified non-spatial relationships by students 42 50 X 

Total no. of incorrectly identified non-spatial relationships by students 18 36 43 

Total no. of correctly identified spatial relationships by students 11 X 18 

Total no. of incorrectly identified spatial relationships by students 12 20 16 



Chapter 11: Thick description 

   228 

Table 11-27 also shows that 26 students identified in total 266 relationships, 121 of them 

correct, and 145 of them incorrect. Further analysis of the filled-out forms together with the 

videotapes of the presentations showed that students frequently ticked a factor when the 

presenting students noted that there was a difference in property values. For example, when the 

presenting student pair said that there was a difference in the assortment between the three 

gyms, 17 out of the 26 students ticked the factor ‘assortment’, although the maps showed that 

the factor could not explain the differences in the size of the market areas: both the gym with 

the largest assortment and the gym with the smallest assortment had a relatively small market 

areas, while the gym with the medium large assortment has a relatively large market area. 

The table also shows that the five non-spatial factors were identified 92 times in total, while the 

three spatial factors were identified only 29 times in total. This is in line with the earlier-noticed 

! problem that students overlook spatial factors more frequently than non-spatial factors when 

they have to explain their geodata!P17. 

The evaluation of the task lasted only 6 minutes. Table 11-28 presents a transcript of the 

evaluation of the task for the first presentation. The table shows that the teacher was struggling 
with the content (line 14), and that she was therefore unable to identify the relationships in 

students’ reasoningCH4. 

It is hard to draw any conclusions about the effectiveness of the task. The teacher’s coaching 

was not optimal. However, the poor performance of the students on this task could also be the 

result of the complexity of the task itself. The list with factors and generalizations might have 

been too long, and students may have had insufficient time to read the whole list. Furthermore, 

students had to act fast; they had little time to process the information in the maps and 

narrations. So maybe this task was simply too complicated for the students. 

 

The presentation and evaluation phase in Test VC 

Teacher C engaged in extensive discussions on the content with the students immediately after 

each presentation. He applied on average 5.6 teacher interventions per discussion to structure, 
correct, and expand students’ geographic thinking or to let them reflect on the domain-specific 
quality of their inquiry project, which is twice as much as in Test IIC. Also, a much smaller part 

of his interventions aimed to let students reflect on superficial details of the layout of their 

maps. The teacher identified a causal explanation that was not identified by the students in 

almost every presentation, and subsequently tried to stimulate student to identify the 

relationship too (see, for example, Table 11-29). He also introduced more complex geographic 

concepts such as ‘complementary competition’ (see, for example, Table 11-30). So in summary, 

the quality of the discussions in Test VC was much higher than in Test IIC. 
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Table 11-28: Transcript from the whole-class discussion in the evaluation phase of Test VB2 

 

Notes:  TB2 = Teacher B2; S = Student. 

 

Line Actor Text / Action Interpretation 

1 TB2 “Which factors did you identify in the first 
presentation?” 

2 S1 “1, 1A, 1D, and 2C” S1 identified the factors (1) ‘degree of specialism 
of the products’, (1A) ‘quality-level’, (1D) 
‘assortment’, and (2C) ‘population density’. 

3 TB2 “Class, do you agree? Did you identify the same 
factors? 1, Yes I agree. The library of the university 
is more specialized than the other libraries. It has 
scientific books. And 1D, the assortment. We 
talked about that. The library in the centre is larger 
and has a larger assortment. But 1A? What is the 
quality-level of libraries?” 

TB2 described the degree of specialism of the 
university library and the assortment of the library 
in the city centre, but did not make the 
relationships explicit. 

4 S2 “The assortment” 

5 TB2 Yes, but that is factor 1D” 

6 S1 “What it looks like. That old people visit the 
library just to read a book because it looks nice” 

S1 explained the meaning of the factor 
‘assortment’, but this actually falls under 
‘atmosphere’. 

7 TB2 “Hmm… But that is more difficult to put that in 
one of the categories. Is not that ‘atmosphere’? 
What is ‘quality’ if we talk about books? Is one 
book better than another? Uhmmm... I think it is 
more like atmosphere” 

TB2 recognized the error in students’ thinking and 
explained the right concept. The question is, 
however, are people prepared to travel further to 
go to a library with a nice atmosphere, and 
therefore by-pass libraries with a bad atmosphere? 
And can this relationship be recognized in 
students’ data?  

8 <…> 

9 S3 “Is the presentation a good presentation if you can 
check all factors?” 

10 TB2 “No. That’s not what this task is about. It is about 
trying to find out, for the different services, which 
factors play a role… And Tim [S1], you said that, 
2C. Population density” 

11 S1 “Yes. How many people are living” 

12 TB2 “Where?” 

13 S1 “Around the library. It is about how long they 
have to travel” 

S1 explained the concept ‘population density’ 
with “how long they have to travel”. 

14 TB2 “Yes, I was thinking too, where could we place 
that? Which factor is that? It has not so much to 
do with the population density”. 

15 S4 “Accessibility” 

16 TB2 “Yes, I think it fits in that factor. Accessibility” 
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Table 11-29: Transcript from a one-on-one discussion immediately after a presentation of two students 
who investigated three swimming pools in Test VC. 

 

Notes:  TC = Teacher C; S1 = Student 1; S2 = Student 2. 

 
 

Line Actor Text / Action Interpretation 

1 TC “I have another question. You said that De Scheg 
has a large market area because, well, you had a 
good explanation for that. You said that it is a 
special swimming pool. Very large, a lot of 
attractions. And people are willing to travel far for 
such a swimming pool. And Ottobad and the 
Riedenoord do not offer all this. But there is a 
large difference in the size of the market  areas of 
the two. Ottobad is small, and Riedenoord is 
large. What is the reason for the difference? 

TC asked S why there is a difference in the size of 
the market areas of swimming pool Ottobad in 
Zutphen (a medium-sized town) and swimming 
pool Riedenoord in Brummen (a village).  

2 S1 “Well at the Riedenoord, many people said that 
the swimming lessons are very good and that the 
atmosphere is good”.  

S1 explained the difference in the size of the 
market areas with differences in non-spatial 
factors.  

3 TC “That could be true, but I think that there is 
another explanation: population density. Can you 
show the map of the market areas again?”. 

4 S Show the map of the swimming pools and the 
market areas on top of a topographic map. 

5 TC “Riedenoord was in Brummen, right? If you have 
a look at the villages and towns in the vicinity of 
the swimming pool. What do you see then? 

TC expected that there is another factor at stake: a 
difference in the population density in the vicinity 
of the swimming pools. 

6 S1 “That it is very separated” TC asked the students to say something about the 
number of villages in the vicinity of swimming 
pool Riedenoord. 

7 TC “And if you have a look at how many people live 
within 2km of the swimming pool? For the 
Riedenoord there are far less people within 2km 
of the swimming pool than for the Ottobad. So 
the 20 customers had to come from far and away. 
So conclusion. Complete the following sentence: 
“The higher the population density around the 
swimming pool, the? What happens to the market 
area?” 

TC explained that the market size within a 
specific distance is low, and that the swimming 
pool therefore logically wise had to have a large 
market area. TC then asked S to fill out the 
blanked-out !-form rule “The higher the 
population density, the ... the market area”. 

8 S2 “Smaller” S2 answered the question correctly. 

9 S1 “Yes, smaller. But De Scheg also has a large 
population density around the swimming pool. 
Look, it covers the whole of Deventer”.  

S1 said that the rule cannot explain the large size 
of the market area of De Scheg in Deventer (a 
medium-sized town). 

10 TC “Yes, the population density is high in the vicinity, 
but you have already given a reason for the large 
size of the market area of the Scheg. It is a large 
swimming pool with tubes, wild water, sauna, 
and so on. So a different assortment. […]. So 
conclusion: there are two factors which explain 
the differences of your swimming pools: first the 
assortment, and second the population density. 

TC explains that another rule can explain the 
large size of the market area of De Scheg. S had 
already given a correct explanation for De Scheg. 
TC then summarized that there are two factors 
that can explain the differences in the size of 
market areas. 
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Table 11-30: Transcript from a one-on-one discussion immediately after a presentation of two students 
who investigated four fashion stores in Zutphen in Test VC (B) 

 

Note 1: The students investigated four fashion stores in Zutphen: two in the main shopping street in the 
city centre; a solitary fashion store in a residential area; and a fashion store in a small shopping centre in 
a new residential area. The two stores in the city centre had the largest market areas. 
Note 2:  TC = Teacher C; S1 = Student 1; S2 = Student 2. 

 

After the lesson, teacher C said that he found the document with the domain-specific construct 

for use in educational settings very helpful to analyse the content of students’ presentations and 

to recognize ! problems and to identify the cause of these ! problems. He said that the 
construct also gave him some ideas to structure, correct, and expand students’ geographic 

thinking, and that he wanted to explore it further next year. 

 

The presentation and evaluation phase in Test VF 

Immediately after the GIS phase, teacher F handed out sheets with the list of rules and 

generalizations and asked the students to include a section in their presentations in which they 

say which relationships can be identified in their geodata. However, only two of the 15 student 
pairs actually included such a section in their presentations. The teacher therefore asked the 

students to include this section in their reports, and told them that they would get a lower grade 

if they did not. The teacher did not apply any support in the presentation phase to structure, 

Line Actor Text / Action Interpretation 

1 TC “I saw something interesting in your maps. You 
often see that shops, and especially fashion 
stores, shoe stores, and alike often want to be in 
the same street. And this may sound strange. Why 
would you want to be next door to a competitor? 
But apparently they both benefit from each other. 
When they are together with a group of stores, 
they attract a lot of customers. And customers 
from far away too. This is what we call 
‘complementary competition’” 

TC explained that the two stores benefit from 
each other’s presence and the presence of other 
stores, and introduced the concept 
‘complementary competition’. 

2 S1 “But I do not think that this is the case when for 
example, a Super- de Boer [supermarket] is next 
door to an Albert Heijn [supermarket]” 

3 S2 “Yes, but that’s for supermarkets. For fashion 
stores it is different. Because then you go to this 
store, and then to the other store” 

4 TC “Yes exactly. You know the point is that people 
are willing to travel further to go to a shopping 
street with lots of different fashion stores than to 
go to a small isolated fashion store. If you go to 
the shopping street you know you will probably 
find what you are looking for. That’s why the 
market areas of the two stores in the city centre 
are much larger. You have said in you 
presentation that it is because they are in the city 
centre. But that’s still a bit vague. The true reason 
is that they are in an area with a lot of 
complementary competitive services that attract a 
lot of customers. 

TC described the relationship between the range 
and the number of complementary competitive 
services in a specific area in the form of a 
generalization. He then explained the large size 
of the market areas of the two fashion stores in 
the city centre, and said that the relevant 
phenomenon is ‘the number of complementary 
competitive services in the vicinity’ which is 
more concrete than ‘the location’.  
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correct, and expand students’ geographic thinking or to let them reflect on the domain-specific 
quality of their inquiry project, as she saw the presentation phase mainly as a means to assess 

students’ learning, and not to as a means to stimulate students’ learning. 

Ten of the 15 student reports contained a section in which students checked which 

relationships were present in their geodata. Half of the students used the generalizations and 
half of the students used the rules. Students rarely missed a relevant relationship, and even 

identified spatial relationships in their geodata that were often overlooked in other tests, e.g. the 
distance to competitive services (see, for example, Table 11-31, Table 11-33 and Table 11-34). 
Three student pairs who investigated services that were very near each other explained why the 

rules about spatial relationships did not apply to their inquiry project (see, for example, Table 
11-31). In the evaluative talk, the teacher and researcher argued that they had the feeling that 
this task was an effective way to let students structure, correct, and expand their geographic 

thinking by themselves. However, the reports also show that students’ reasoning was not 
always correct. Four student pairs identified a relationship between the size of the market areas 

and the distance to competitive services, but three of these student pairs overlooked the fact 
that there were also other (non-sampled) services that may have affected their outcomes (see, 

for example, Table 11-31 and Table 11-33). This is again in line with the earlier noticed ! 
problem that students are often very focused at their geodata and do not look further than their 

geodata!P18. It also indicates that the assignment with the LISA file was not very effective for 

stimulating students to think beyond their geodata. Besides this, two student pairs missed the 
fact that the visit to the service was not the main aim of the journey (see, for example, Table 
11-34). Instead, they related all their geodata to the (spatial and non-spatial) characteristics of 

the services. This is another expression of students’ limited inclination to think beyond their 

geodata. 

 

Table 11-31: Fragment from a report of two students who investigated four banks in The Hague (Test VF) 

 

 

Text in the student report Interpretation 

Discussion 

We found one generalization in the list that definitely 
applies to our inquiry project: “The size of market areas 
(of services) is positively related to the distance (of 
services) to competitive services”. In our inquiry project 
this is really the case. It is simple to explain in maps. So 
you can see that the market area of the old Fortis Bank is 
much larger than the market areas of the banks on both 
sides of the Frederik Hendriklaan. The old ABN AMRO at 
the Stevinstraat also has a small market area. This is 
because they are relatively near each other. So this 
generalization definitely applies to our inquiry project. 
[…] All other generalizations (in the stencil) do not apply. 

S said that Rule 2A applied to their inquiry project and 
supported this finding by explaining the size of the market 
of the four services with the value of the property 
‘distance to competitive services’. Although this 
relationship can be identified in their maps, S overlooked 
the fact that there was also another (non-sampled) bank in 
that part of The Hague. They did not look further than the 
four sampled banks.  
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Table 11-32: Fragment from a report of two students who investigated three shoe stores (Test VF) 

 

 

Table 11-33: Fragment from a report of two students who investigated three swimming pools (Test VF) 

 

 

 

Text in the student report Interpretation 

Discussion 

The relevant relationships for our shoe stores are:  

1.  The size of market areas is positively related to the 
quality-level. De Nolten and Kinder Nolten have a 
better quality than Van Haren, and the market areas 
of De Nolten en Kinder Nolten are larger than that of 
Van Haren. 

2.  The size of market areas is positively related to the 
assortment. De Nolten has the largest assortment and 
the largest market area.  

3.  All shoe stores are in the same street, and therefore 
the differences cannot be explained by their location. 
The spatial relationships do not apply in our inquiry 
project. 

S said that Rule 1A applied to their inquiry project.  

S said that Rule 1D applied to their research. 

S correctly said why the spatial relationships cannot be 
identified in their maps. 

Text in the student report Interpretation 

Results 

[…]  

We have also asked how long people are prepared to 
travel for this specific swimming pool. It is very clear that 
people are willing to travel far to the Tikibad (see map 3), 
and the size of the market area is positively related to the 
assortment (rule 1D). De Blinkerd and De Watertor offer 
the same: only swimming lessons and swimming laps. 

S said that Rule 1D applied to their inquiry project, but 
did not support this finding. 

[…] 

A rule that is expressed by this map is that the size of 
market areas is positively related to the distance to 
competitive services. We are talking about the Tikibad, 
which is further from De Blinkerd and the Watertor than 
the latter are from each other. So you can say that 
swimming pools that are far from competitive services 
have a larger market area than services that are near each 
other.  

S said that Rule 2A applied to their inquiry project, and 
supported this finding by describing the value of the 
property ‘distance to competitive services’ for the three 
swimming pools. Although this relationship can be 
identified in their maps, the students overlooked the fact 
that there were also other (non-sampled) swimming pools 
in and around The Hague. Nowhere in their report do the 
students refer to the possible effects of the presence of 
other swimming pools. 

[…]. S missed relationship 2C. The size of the market areas is 
also positively related to the population density. The 
population density in the vicinity of the Tikibad is much 
lower than the population density in the vicinity of the 
other two swimming pools. This explanatory factor was 
not identified in their maps. 
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Table 11-34: Fragment from a report of two students who investigated three beach bars at different 
places along the coast near The Hague in Test VF  

 

 

The presentation and evaluation phase in Test VD1 

Teacher D1 instructed the students to include a theoretical section in their report in which they 

had to list the factors that can explain the differences in the sizes of the market areas of their 
selection of services. The teacher did not give them the list with phenomena, generalizations, 

and rules. Instead, students had to find the answer by themselves. The task was included in the 
list of requirements for the student report. Many students found the task difficult, and asked the 
teacher for support (see, for example, line 1 in Table 11-35). 

 

Text in the student report Interpretation 

Discussion 

The following generalizations apply to our project: 

1.  Services with a high price-level have a smaller market 
area than services with a low price-level. This rule 
applies to our inquiry project. The Wij has a higher 
price-level than the Whoosah. That’s why the Wij has 
a smaller market area than the Whoosah.  

2.  Services with a specific conviction or lifestyle have a 
larger market area than services with a more general 
conviction or lifestyle. This generalization also applies 
to our inquiry project. We have interpreted the 
specific conviction or lifestyle as follows: The concept 
of the Whoosah is that you can have a drink there, 
but in a very hip and trendy surroundings: 
fashionable furniture. It is not like the Wij or Peukie, 
which have a more average decor. These beach bars 
do not attract a specific crowd from far and away. 

3.  Services that are far from competitive services have a 
larger market area than services that are far near 
competitive services. This is also true for our inquiry 
project. The Whoosah has the largest market area and 
is much more remote, in the dunes. The nearest other 
beach bar is still pretty far away. Peukie is on the 
boulevard and where there are many more other 
beach bars and restaurants. The Wij is more 
intermediate, and therefore has a larger market area 
than the Peukie.  

S said that generalization 1C applied to their inquiry 
project and supported this finding by comparing the value 
of the property ‘price-level’ and the size of the market 
areas for two services. Although this relationship can be 
identified in their maps, it is probably accidental. Few 
people are really willing to travel further to go to a 
specific beach bar because the prices are a bit lower than 
in another bar.  

S said that generalization 1E applied to their inquiry 
project and supported this by describing the value of the 
property ‘degree of specialization of the conviction/
lifestyle’ for the three beach bars.  

S said that generalization 2A applied to their inquiry 
project, and supported this by describing the value of the 
property ‘distance to competitive services’ for the three 
beach bars. The students included the fact that there were 
also other (non-sampled) beach bars in their reasoning. 

We expected that the Peukie would have the largest 
market area because it has good public transport 
connections (just like the generalization says: Services 
with a good accessibility have a larger market area than 
services with a poor accessibility). But the Whoosah 
turned out to have the largest market area. This could be 
because the Zwarte Pad is easily accessible by car (free 
parking). 

S missed the fact that for most people, the main aim of the 
journey was a visit to the beach, and not a visit to the 
beach bar. S did not formulate survey questions about this, 
and did not include it in their reflection section. They 
related everything to the (spatial and non-spatial) 
properties of the beach bars. 
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Table 11-35: Transcript from a one-on-one discussion (teacher and students) in Test VD1 

 

 

Line Actor Text / Action Interpretation 

1 S1 “Sir, could you help us? [....] What do we have to 
write down here?” 

S did not understand the assignment 

2 S1 points at the requirement in the list of 
requirements for the report: “Say something about 
the factors that can explain the differences in the 
size of market areas of your services” 

3 TD1 “Well.... You have investigated the market areas of 
three services. And found differences in the size, 
right? Which services did you investigate?” 

4 S The students explain that they have investigated 
three fashion stores in the main shopping street of 
Culemborg, and that there were almost no 
differences in the size of the market areas. 

There were almost no differences in the size of the 
market areas. This is probably because the fashion 
stores are all in the same shopping street (main 
street) and because they are almost similar 
regarding other non-spatial properties, and 
because people often combine visits to several 
fashion stores. 

5 TD1 […] “So the question is more like this: Why are 
there almost no differences between the three 
fashion stores? You have any idea? “ 

TD1 turned the question “Why are there 
differences in the size of market areas of the three 
services?” around to “Why are there no differences 
in the size of the market areas of the three fashion 
stores?” 

6 S1 “I think it is because you can find these fashion 
stores at many different places. Or because we 
went there on a weekday. And I think that people 
who live in the villages around Culemborg, such 
as Beesd, go to Culemborg on a weekday. 
Probably only on Saturday” 

S1 gave two explanations, neither of them valid. 

7 TD1 “Well, uhmmm. I think it is correct to say that the 
market areas of fashion stores are larger on a 
Saturday than on a weekday. Yes, that is good 
reasoning. But what I want to know is why there 
are almost no differences in the size of the market 
areas? Look right here …” 

8 S1 “Oh, and how can we move the names [of the 
labels] a bit to the right? I do not know how to” 

S1 was more focused on editing the symbology 
than on thinking about the content.  

9 TD1 “Uhmmm. I do not know actually. I think it is 
possible. Maybe in the labelling tab. There could 
be … Well, you do not really have to adjust the 
labels. It is fine this way I think. Now I want to 
discuss the content of your maps a bit more. […] 
So there are almost no differences. Is that strange 
of not? 

TD1 told the students that it is not necessary to 
spend more time on editing the symbology, and 
repeated the question.  

10 S2 “Can’t you just tell us Sir? I think you already 
know the answer, don’t you?” 

S2 did not want to think. She just wanted the 
teacher to give the answer. 

11 TD1 Not really, but you have to find out yourselves. 
Now what did you expect to find? Did you think 
there would be differences?” 

TD1 asked the students if they expected any 
differences between the fashion stores. 

12 S1 “We thought that there would be differences in the 
people. Because the Vögele has more stylish 
clothes. And the Miss Etam is a bit more ordinary” 

S1 was mainly focused on describing the 
properties of the services. They did not focus on 
explaining the differences in the size of market 
areas. Their inquiry strategy was not very spatial.  



Chapter 11: Thick description 

   236 

In the end, 16 of the 27 reports contained a list of factors that can explain the differences in the 

size of market areas of their selection of services; and 7 reports contained textual descriptions. 

The 16 lists contained in total 58 explanatory factors (Table 11-36). Thirty-six factors fitted 
exactly with the list of phenomena in the theory about the phenomena that influence the size of 

market areas of services. Six of the remaining factors referred to ‘the situation’, and seven 
referred to the ‘the accessibility’, which are factors at a high aggregation level (see Figure 10-7). 
Next, five items referred to sub-factors that are part of one of the non-spatial factors. The 
remaining four items were ill-defined and incorrect factors. Altogether, it was concluded that 

the lists contained few incorrect factors, and a relatively large amount of spatial factors. 
Although the students often did not explain the factors in formal geographic language!P14, and 
students’ explanations were sometimes too abstract!P21, the teacher was satisfied with the 
results. Although the data cannot provide definite proof, it seems likely to suggest that the good 

results can be attributed to the one-on-one (teacher and student) discussions on the geographic 

content. 

The videotapes also gave insight into the nature of some learning difficulties that have not been 

described in detail before. One of the most striking problems was that students often did not 

use the GIS maps to check whether their intuitive ideas about relationships in their geodata 

could be confirmed or not!P22. The teacher and researcher often had to tell the students to look 

at their maps. Besides this, the teacher and researcher also noticed that students often confused 

the number of people who visit the service with the distance that people travelled to visit the 

service. They did not make the relevant variable explicit in their explanations. This is in line 

with earlier observations that students often do not explain their geodata correctly!P15. 

Besides the ! problems described above, the research team also noticed that some students 

were not motivated to think deeply about the geographic content. One student did not want to 
think at all, and begged the teacher to tell the answer (see line 10 in Table 11-35). Another 

student thought it would be easier to look the answer up on the Internet than to investigate the 
GIS maps. Just as in Test Stage IV, it seemed as if students were often more focused on editing 

the symbology than on thinking about the geographic content!P12. Line 8 in Table 11-35 shows 

how one student asked the teacher how to change a detail in the symbology of their maps in 

the middle of a discussion on the content. 

 


