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The videodata of the inquiry-planning phase show that students often selected services, 
formulated hypotheses, and constructed surveys in chronological order (see, for example, Table 
11-16). Some students were so fixated on their selection of services that they could not be 

persuaded by the teacher to investigate alternatives (see, for example, Table 11-17). In the 
evaluative talk, teacher D3 said: “Some students are so focused on their first ideas. How can we 
make them investigate alternatives? Maybe we should just veto inquiry plans that are no good.” 

So, apparently, students find it difficult to follow an iterative approach when they constructed 

inquiry plansLD27. This learning difficulty may have hampered students in constructing good 

inquiry plans. In order to overcome this problem, teachers should stimulate students to select 

services, formulate hypotheses, and construct surveys in iterative cycles, and tell them not to be 

fixated on a specific set of services, but to investigate alternativesDP32. 

 

Table 11-16: Transcript from a one-on-one (student and teacher) discussion in Test IIIA  

 

Notes: TA = Teacher A; S = Student. 

 

Table 11-17: Transcript from a one-on-one (student and teacher) discussion in Test IIID1+2  

 

Notes: TD1 = Teacher D1; S = Student. 

Line Actor Text / Action Interpretation 

1 S “We want to investigate pharmacist stores: the 
Kruidvat at the Piazza Centre, the Etos at the 
Hoogstraat, and the Drogisterij Van Geest. They 
are all very different. [...] But …. What kind of 
hypotheses are appropriate? Could you help us?” 

S first selected services, and then tried to 
formulate hypotheses.  

2 TA “Have you already tried to formulate some 
hypotheses?” 

3 S “No. What kind of hypothesis is good for them?” 

Line Actor Text / Action Interpretation 

1 TD1 “So you want to go to Utrecht [Central Station] to 
investigate the Burger King, the Bruna [a 
bookstore], and the Kiosk [a coffee stand]. 
Uhmmm... I think it will be difficult to formulate 
a good hypothesis about that. Do you know why? 
They are all visited by people on transit. So there 
will not be large differences in the size of the 
market areas.” 

S wanted to investigate three services at a busy 
railway station. They did not see that people do 
not go to the railway station to visit the services, 
and that, from a spatial point of view, their 
selection does not make any sense.  

2 S “I think there will be differences. There are totally 
different people in the Burger King and Kiosk.” 

3 TD1 “Yes, OK. But people do not go to Utrecht Central 
Station just to get a hamburger or buy a book. [...] 
So if you cannot formulate a sensible hypothesis 
about the size of the market areas, I think you 
should have to look further and change 
plans.” [...]  

TD1 tried to make S see that their selection of 
services is not good and stimulated them to 
investigate alternatives. 

4 S “Yes but we have already decided to investigate 
these services. You said that we could choose any 
service we like. [...] We will formulate a 
hypothesis about something else then.” 

S were so fixated on their selection of services 
that they did not want to investigate alternatives. 
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11.3.4.2 Evaluation of the GIS phase 

Far less students had problems with following the GIS handout than in Test Stage II. It was 
therefore concluded that a GIS handout with worked-out examples is much better than a GIS 
handout with references to the GIS training handout. So Option 3 is far more viable than 

Option 2AC14 to ensure that students are able to visualize their geodata without getting stuck. 

Problems caused by imperfections in students’ Excel files still occurred, but less frequently than 

in the GIS phase of Test Stage II. About 50 per cent of the students in Tests IIID1+2 IIID3 got stuck 

because they used an Excel file with geodata tables that did not meet the criteria of a proper 

database table!P8 (compared with 90 per cent in Test Stage II); and about 30 per cent of the 

students got stuck because they used an Excel file which was not complete!P9 (compared with 

50 per cent in Test Stage II). On the basis of this experience, it was concluded that it helps to 
tell students about the criteria of a proper database table, and explain to them why it is 
important to construct a table which meets these criteriaAC28 DP28, and that it helps to clearly 

instruct the students to read the worked-out examples in the Excel handout very carefully and 

to follow the handout right to the endAC29 DP29. Finally, it was concluded that it also helps to 

include a task at the end of the Excel handout in which students have to check their Excel 
fileAC30 DP30. However, these revisions were not enough to avoid all ! problems caused by 

imperfections in students’ Excel files.  

 

11.3.4.3 Evaluation of the evaluation phase 

Teacher A, who was the only teacher who organized presentations and an evaluative whole-
class discussion, said that she found the discussion useful, but that she did not know whether it 

actually raised students’ thinking to a higher theoretical level. Unfortunately, there were no 

video data about the lesson, and it was therefore not possible to analyse it in more detail. 

 

11.3.4.4 Evaluation of the reporting phase 

Eighteen of the 32 student reports actually contained a reflection section in which the students 
reflected on their inquiry strategy (compared with two out of 25 student presentations/reports in 

Test Stage II). In seven reports, the students said that their inquiry strategy was fine. The other 

reports contained more critical utterances of reflection. On the basis of the results, the research 
team concluded that it helped to include a note in the sheet with the requirements for the 

presentations and reports which tells students to include a reflection section and instructs them 

how to reflectAC31. However, more effort is needed to ensure that students engage in deep 
reflection on the domain-specific quality of their inquiry project. The next cycle of the design 

process focused on, among other things, this issue. 

 

11.4 Cycle IV  
11.4.1 Introduction IV 
This section discusses Cycle IV of the design process (Figure 11-9). In this cycle, the previous 

design was revised, tested with small groups of students, and evaluated. Emphasis was put on 

the question how teachers can support students in their geographic thinking about the subject 
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of services and customers, and how they can stimulate them to reflect on the domain-specific 
quality of their inquiry strategy. Besides this, Cycle IV also focused on the design of the Excel 

phase and the GIS phase.  

One teacher of school E joined the research team. Teacher E was an ex-colleague of the 

researcher. When the teacher was still working at the VU University Amsterdam, the teacher 

and researcher often had extensive discussions about GIS in secondary education. They had 
discussed the design of the project before, and had analysed some videos of student 

presentations together. School E is a private school, which means that classes are small, and 
that students have more lessons. The fourth design was only tested at this school, in 4HAVO 
classes and 5VWO classes (see Table 11-2), respectively, Test IVE’ and Test IVE’’. Only half of 
the students had geography as a final examination subject. 

Teacher E conducted the inquiry project, with some help from the researcher. The data was 

analysed and interpreted by the researcher. The results and interpretations were discussed with 

teacher E and included in Research Report 2. This research report was sent to all teachers of the 

research team, and discussed in the next group meeting. 

 

Figure 11-9: Cycle IV of the design process of the project ‘Services and Customers’ 
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11.4.2 Design Stage IV 
11.4.2.1 Revision of the domain-specific construct for use in educational settings 

Up to Cycle III, the teachers had only intuitive ideas about which survey questions were 

potentially effective, so they could not offer optimal support when students were constructing 

surveys. In order to fill this knowledge gap, the researcher selected survey questions that 

seemed to be effective from the student presentations. The selection was discussed with 

teachers B1, D1, and E. Together they constructed a list of potentially effective survey questions 
(see Table 10-7).  

 

11.4.2.2 Revision of the design of the introduction and preparation phase 

The research team decided to make considerable revisions in the design of the introduction 
phase and the design of the GIS training session. In Cycle III, students watched a PowerPoint 

presentation that showed the entire process from collecting geodata to constructing maps (in 
the introduction phase), and then followed a general GIS training session which introduced 

them to the relevant GIS tools (in the preparation phase). In Cycle IV, the plan was that the 
teacher would only explain the learning goals, set-up, and planning of the project. There would 

be no PowerPoint presentation, and the introduction would not even contain a theoretical part 

that discusses the relevant concepts. Instead, students would learn about the relevant concepts 

in the preparation phase. In the new GIS training session, students first investigate the structure 
of the Excel file with geodata about students from their school, and then construct GIS maps on 

the basis of this Excel file. In doing so, they would learn how to construct maps that are similar 

to the maps they are supposed to construct, on the basis of geodata that is similar to the 

geodata they are supposed to collect. So the new GIS training session did not aim to train 
students’ GIS knowledge (Domains C and Db of the student-competency framework, see 

Chapter 6), but aimed to give students a better idea about what kind of inquiry questions and 

hypotheses they could formulate, and what kind of data they could collect to answer these 

questions and test these hypotheses (Domains A and Ba). So, in summary, the GIS training 
session was revised to be a focused GIS training session. The revisions in the design were 

related to two conjectures. First it was conjectured that the ! problems!P4 as a result of the 

learning difficulty that students often find it difficult to construct inquiry plans because they 

have little idea what they are supposed to do and how they can do itLD21, can be avoided by 

letting them, in the preparation phase, construct maps which are similar to the maps they are 
supposed to construct, on the basis of geodata which is similar to the geodata they are 
supposed to collectMC15. This will give them some idea about the overall inquiry procedure of 

the project. Second, it was conjectured that the number of ! problems as a result of Excel files 

which contain geodata tables that do not meet the criteria of a proper database table!P6 can be 
further reduced by letting them, in the preparation phase, investigate the structure of a geodata 
table in Excel and in GIS in the light of the criteriaNC33. Besides this, the research team also 

argued that the revised design of the GIS training session would save time. It would take only 

one hour instead of four hours. 
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11.4.2.3 Revision of the design of the GIS phase 

In the revised design of the GIS phase, students would use a handout that has a similar structure 

as the handout of the focused GIS training session. This time they would construct maps on the 

basis of their own Excel file instead of on the basis of the Excel file with geodata about students 
of their school.  

 

11.4.2.4 Revision of the design of the presentation phase 

As teacher E had more time available than the teachers in Test Stage II and III, he decided to let 

each student pair present their project, and planned 10 minutes for discussion on the subject of 

services and customers and on geographic inquiry strategies. Students would present their 

project only to the teacher, and not to their classmates. The pro of such a design is that it holds 

more opportunities for structuring, correcting and expanding students’ geographic thinking, and 

more opportunities for stimulating students to reflect on their inquiry strategy. The con is that 

the student pairs cannot learn from each other’s presentations, and that it is not possible to 

organize an evaluative whole-class discussion in which the students and teacher summarize 
and abstract what is learned during the project. 

 

11.4.3 Test Stage IV 
11.4.3.1 Realized teaching and learning 

The first five phases went as planned, although a number of ! problems occurred in the GIS 

phase. However, due to the small sizes of the groups, the pressure on the teacher (and 

researcher) was low.  

 

11.4.3.2 Collected data 

Four types of data were collected during and shortly after Test Stage IV. First, the inquiry-
planning phase was videotaped, with a focus on instances in which students were formulating 

inquiry plans together and instances in which the students and teacher were discussing the 

inquiry plans. The presentation phase was also videotaped. Second, field notes were made 

during the focused GIS training session and the GIS phase. All ! problems were registered. 
Third, the inquiry plans, presentations, and reports constructed by the students were collected. 

Fourth and finally, surveys were conducted with the students immediately after they received 
their grades. 

 

11.4.4 Evaluation Stage IV 
11.4.4.1 Evaluation of the introduction and preparation phase 

None of the students asked questions that showed that they did not understand the aim and 

overall inquiry procedure of the project. It was therefore concluded that it is effective to let 

students, in the preparation phase, construct maps that are similar to the maps they are 

supposed to construct on the basis of geodata which is similar to the geodata they are supposed 

to collectAC15 DP15. Also, this task turned out to be very motivating for students. Students liked the 
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focused GIS training session, and it aroused their enthusiasm for the inquiry project. Students 

were often discussing ideas for their own inquiry project during the focused GIS training 
session. 

 

11.4.4.2 Evaluation of the GIS phase 

About one-third of the students encountered ! problems as a result of structural imperfections 

in their Excel files!P8, compared with half of the students in Test Stage III. This indicates that it 
helped to let students investigate geodata tables in the light of the criteria of a proper database 

table in the preparation phaseAC33, but that this revision was not enough to ensure that all 
students enter, manipulate, and aggregate all their geodata in the correct way. The teacher was 

not able to identify the cause of all ! problems, and not able to support students in such a way 
that they were able to overcome themCH7. In the evaluative talk, teacher E said: “Everything 
depends on whether we can avoid these problems. This determines the success of the project”. 
It was therefore concluded that the teacher should check students’ Excel files before they start 

constructing GIS mapsDP34.  

Besides the ! problems caused by imperfections in students’ Excel files, students often got stuck 

because they had stopped following the GIS handout. These students were confident enough 

that they could visualize the geodata by themselves without the help of the handout. However, 
after a while they discovered that they did not know how proceed, and did not know where to 

catch up with the handout!P11. This happened to almost all students, and often several times. So 

apparently, students found it difficult to follow the GIS handoutLD14. It seemed as if the focused 

GIS training session may have conflicted with the high degree of guidance of the GIS handout. 

Students are probably more likely to follow the GIS handout if they have not received a focused 

GIS training session beforehandMC14. So it was conjectured that Option 4 (see Table 11-4) is 
more viable than Option 3RC14. However, teacher E and the other teachers wanted to keep the 
entire focused GIS training session in the project, because it helped to give students a better 

idea about what kind of inquiry questions and hypotheses they could formulate, and what kind 
of data they could collect to answer these questions and test these hypotheses. The conjecture 

could not, therefore, be tested, and had to be postponed for later researchPC14. 

It was also noticed that students often spent a lot of time on making pretty maps. They spend 
hours editing superficial details of the symbology of their maps!P12. They often asked the teacher 

for tools which were not covered by the GIS handout. Students asked, for example, how to 

separate the pies in a pie chart map layer, how to show the attribute values next to the pies, 

and how to change the inclination of the pies. So, apparently, students find it difficult to focus 

on thinking about the geographic content, and would rather focus on making pretty mapsLD20. 
In the evaluative talk, teacher E and researcher concluded that it is necessary to stimulate 

students to think about the content, and to stress that good descriptions and explanations of 

their geodata are valued more highly than a perfect layoutDP35. However, in the research team 
meeting at the start of Cycle V, it turned out that not all teachers agreed on this issue. Teachers 
C and F found the learning of geographic content just as important as learning to construct 

good maps. This ! problem can also be avoided by revising the software. Educational GIS 

software should have no more tools than necessary for simple GIS-supported geographic 

inquiry projectsEBC6. GIS software with too many options for editing the symbology distracts 
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students from what it really important: the learning of geographic content and geographic 

inquiry strategies. 

 

11.4.4.3 Evaluation of the presentation phase and reporting phase 

Several geographic thinking-related ! problems were identified in the video data of the 

presentations and the student reports. Many of these ! problems had been noticed in the test 
stages of the previous two cycles too. However, they had not been systematically analysed 
before. Now follows a short description of the five most important ! problems. 

First, students’ reasoning was sometimes so messy that it was impossible to say whether they 

had identified a relationship or not!P13. The student reports from Test Stage IV contained only 

one explicit relationship. Even students who were able to explain their data correctly did not 

make relationships explicit in the form of comparisons, generalizations or rules (see, for 

example, Table 11-18). So apparently, students find it difficult to make relationships explicit by 

themselvesLD29.  

Second, students often used everyday geographic concepts instead of formal geographic 

concepts!P14. For example, two student pairs tried to explain their geodata with the spatial factor 

‘the population density in the vicinity (of services)’ and three student pairs tried to explain their 
geodata in relation to the spatial factor ‘the number of complementary competitors in the 

vicinity (of services)’. However, none of the students used the formal geographic concepts 
‘population density’ and ‘complementary competition’ in their reasoning (see, for example, 
Table 11-18). So apparently, students found it difficult to use formal geographic concepts by 

themselvesLD30. 

 

Table 11-18: Transcript from a presentation of two students who investigated three Bagels & Beans 
coffeeshops (Test IVE’’) 

 

Notes: S1 = Student 1. 

 

Third, students often did not explain their geodata correctly!P15. Students sometimes identified 

factors that could not explain the distribution of customers or differences in the size of the 

market area (see, for example, Table 11-19). So apparently, students found it difficult to explain 

their geodata correctlyLD31. 

 

Line Actor Text Interpretation 

1 S1 “The Bagels & Beans at the Plaats and the Bagels 
& Beans in the bookstore both have a large 
market area. This is because they are situated in 
the city centre. Many people who visit The 
Hague for a day shopping walk by and decide to 
go there for coffee or lunch. [...] The Bagels & 
Beans at the Fred has a small market area. This is 
because it is situated in a small local shopping 
street. There are not so many shops there. So the 
Fred does not attract people from very far” 

S explained the differences in the size of the 
market areas (of three services) by describing the 
differences in the number of complementary 
competitive services in the vicinity (of those 
services). Although students’ reasoning was 
correct, they did not use the concept 
‘complementary competition’ and did not make 
the relationship explicit. 



Chapter 11: Thick description 

   204 

Table 11-19: Transcript from a presentation of two students who investigated three horse riding schools 
(Test IVE’’) 

 

Notes: S1 = Student 1. 

 

Fourth, students often did not identify all relevant explanatory factors for the differences in the 

size of market areas!P16. So apparently, students find it difficult to explain their geodata 
completelyLD32. It seemed as if students overlooked spatial factors more easily than non-spatial 
factors!P17. Only two student pairs tried to explain the distribution in customers in relation to the 

spatial-property distribution in population density and only three student pairs tried to explain it 

in relation to the spatial-property distribution in per capita income, while these relationships 
could be recognized in more than half of the presentations. Table 11-20 presents a transcript 
from a one-on-one discussion in the presentation phase that shows how two students failed to 

recognize such relationships. Besides the factor ‘population density’, students also frequently 

overlooked the factors ‘distance to competitive services’ and ‘the number of complementary 

competitive services in the vicinity’. While the first factor could explain the differences in the 

size of market areas of the services in at least seven student inquiry projects and the second 

factor in at least six student inquiry projects, they were noticed by, respectively, two and three 

student pairs only. So apparently, these students were often not aware that the location on earth 

mattered when they were explaining their geodataLD33.  

Fifth and finally, students were often very focused on their geodata. They tried to find all 

explanations for the differences in the size of market areas in their geodata and forgot to take 

other, non-sampled factors into account!P18. In the evaluative talk, teacher E said “Students 
investigate three services and are so focused on those services that they forget to look at other 
services. The project about the Albert Heijn supermarkets for example. The students did not ask 
themselves if there are any other supermarkets near the supermarkets that were sampled by 

them. They have three big dots on their map, and are blind for everything else”. So apparently, 

students find it difficult to think beyond their geodata when they try to explain their geodataLD34. 

So in summary, students’ geographic thinking was often unstructured, incorrect, and limited. It 

was therefore concluded that it is essential to include enough time in the project for discussions 

on the geographic content, and to support students to overcome the various geographic 

thinking-related ! problems. Such discussions are important for structuring, correcting, and 

expanding students’ geographic thinkingEBC7. 

Line Actor Text / Action Interpretation 

1 S1 “So for the Hippisch Centre, the large market area 
can be explained by the size of the centre. They 
have the most horses of the three horse riding 
schools.  

S1 explained their geo-data incorrectly. People 
are not willing to travel further to go to a large 
horse riding school. Instead, they may be willing 
to travel further to go to a horse riding school with 
a large assortment of lessons. So ‘size (of horse 
riding schools)’ is and incorrect explanatory 
factor.   
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Table 11-20: Transcript from a one-on-one discussion (teacher and students) immediately after the 
presentation of two students who investigated three horse riding schools (Test IVE’’) 

 

 
 
 

Line Actor Text / Action Interpretation 

1 TE “When I look at the map of the distribution of 
customers, I can see something remarkable. 
What is that?” 

TE wanted students to see that the customers are 
almost exclusively from the rich parts of the city. 
S did not identify the relationship between the 
distribution of customers of horse riding schools 
and the density of rich people (per 
neighbourhood) by themselves.  

2 S1 “Uhmmm …. I do not know” S did not see it, probably because S did not 
expect the relationship or because the question 
was too general. 

3 TE “Well, have a look at the neighbourhoods in 
which they live. The people who visit the horse 
riding schools are from certain parts of The 
Hague, right? Which neighbourhoods?” 

4 S1 “Uhmmm. It is this part and also from here. And 
the visitors of the Hippisch Centrum Westland 
are from the southern part of The Hague and 
from the Westland” 

5 TE “But there are also white spots on your map. 
Why are there no people from that part of The 
Hague?” 

TE turned the question around and asked the 
students why there are no customers who come 
from the south-central neighbourhoods in The 
Hague. 

6 TE points at the map 

7 S1 “Uhmmm. I do not know. Maybe there’s another 
horse riding school there, and people go to that 
horse riding school” 

S offered an explanation based on her theoretical 
knowledge that people generally prefer to go to 
the nearest service. 

8 TE “Yes, that could be a good explanation. But that 
is one of the most densely populated parts of The 
Hague. Do you think that there is a horse riding 
school there? What is the name of that 
neighbourhood?” 

TE provided information about the population 
density in this neighbourhood. TE hoped that 
students would recall knowledge about the 
properties of the neighbourhoods if they 
recognize the names of the neighbourhoods. He 
therefore asked students to identify the names of 
the neighbourhoods. Combined with knowledge 
about site-specific preferences of horse riding 
schools, TE hoped that S would conclude that 
there are probably no horse riding schools in 
these two neighbourhoods. 

9 S1 “Uhmmm… It is the Schildersbuurt”  

10 S2 “And Transvaal. Yes” 

11 TE “Let’s find out if there is a horse riding school 
there” 

12 TE Uses Google Maps to map the location of horse 
riding schools in and around The Hague. 

The maps shows that there is no horse riding 
school in that part of the city 

13 TE “So there is no horse riding school in 
Schildersbuurt and Transvaal. And there are no 
dots [customers] on you map. What could be the 
reason for that?” 

14 S No reply 

15 TE “What do you know about those 
neighbourhoods, what kind of people live there?” 
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Table 11-17: Transcript from a one-on-one (student and teacher) discussion in Test IIID1+2(cont.) 

 

Notes: TE = Teacher E; S1 = Student 1; S2 = Student 2. 

 

Besides the problems, the research team noticed also good things. For example, none of the 

students gave incorrect descriptions of their geodata when they applied the geographic concept 

‘market area’ and the statistical measure ‘median’ as the students did in Test Stage I, when 
students did not do the geodata manipulating and aggregating by themselves. It was therefore 

concluded that problems caused by the learning difficulty that students find it difficult to 

understand the geographic concept and the statistical measure!P2 can be avoided by letting 
them carry out the whole process from geodata collection to geodata entering, manipulating, 
and aggregating in Excel, and finally geodata visualization in GIS by themselvesAC12 DP12. In 
doing so, students always work with geodata that is meaningful to them. However, the 
videodata were not suitable to test whether this also helps to avoid the ! problem that students 

are often unable to visualize all their attribute geodata in an optimal way!P3 because they find it 
difficult to understand the relationship between the characteristics of attribute geodata and the 
different types of map layersPC13. 

The retrospective analysis also focused on the quality of the reflection. The videotapes of the 

presentations showed that most students included a reflection section in their presentation, but 

this reflection section was often very superficial, just as it was in Test Stage III. Teacher E 
stimulated the students to reflect more deeply on the domain-specific quality of their inquiry 

approach in the one-on-one (student and teacher) discussions immediately after the 
presentations. In order to provide an indication of the effectiveness of these discussions, the 

discussion sections in the student reports of the third and fourth cycle were analysed in more 

detail by the researcher and a research assistant (see, for example, Figure 11-10 and Figure 

Line Actor Text / Action Interpretation 

16 S1 “There are many migrants. And ahhh yes, many 
Muslims. And their religion does not allow them 
to do horse riding” 

S had little knowledge about Muslim religion 
and culture, and therefore gave an incorrect 
explanation. There is no direct causal 
relationship between the religion (of people) and 
the preference (of those people) for horse riding. 
There is an indirect relationship between the two 
phenomena though. 

17 TE “Well, Ha-ha. That’s a good reason. Ha-ha. No. I 
mean… Well it is true that there are a lot of 
migrants and Muslims living in those 
neighbourhoods, but I think it is not because of 
their religion that they do not do horse riding. I 
think there’s another reason. When you were 
constructing maps, there were also two other 
maps available. You remember?” 

18 S1 “Uhmmm. Do you mean the map of the 
population density and ahhh yes… The income. 
OK. That’s it. People there do not have enough 
money” 

S probably did know that the Schildersbuurt and 
Transvaal are poor neighbourhoods, but did not 
recall it from long-term memory as they did not 
expect a direct relationship between the income 
(of people) and the preference (of those people) 
for horse riding.  

19 TE “Yes! What are the costs of a lesson? Something 
like 25 Euro per hour? [...] If you had used the 
map layer of the per capita income, you would 
have seen that there is a relationship.” 
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11-11). The discussion sections in the student reports from Test Stage III were also analysed. All 

utterances of reflection were marked and labelled with the help of a coding scheme that 

contained two dimensions: the type of reflection (17 categories); and the depth of the reflection 

(3 categories: limited, moderate, and extensive). The interrater reliability regarding the type of 

reflection was 87 per cent. Differences were discussed until agreement was reached. Then a 
reflection score was calculated for each type of reflection by counting the utterances of 

reflection, in which limited reflection counted once, moderate reflection counted twice, and 
deep reflection counted three times. Table 11-21 presents the results.  

 

Figure 11-10: Fragment (discussion section) from the report of two students who investigated three 
Bagels & Beans coffee shops (Test IVE’’) 

 

Notes: The labels consist of a number and a letter. The numbers refer to the type of reflection (see Table 
11-21) and the letters refer to the depth of the reflection (l = limited; m = moderate; e = extensive). 

 

Figure 11-11: Fragment (discussion section) from a report of two students who investigated three 
horseriding schools (Test IVE’’) 

 

 

In the end, our survey questions were not very much related to the size of market     2G-l 
areas. If we could do the project all over again, we would choose a very 
different approach. First, we would interview a larger group of people. We would        1A-1        1A-e 
also interview on different days, because the customers on, for example, a 
Wednesday are different from the customers on a Saturday. Furthermore, the     2H-e 
survey question should be different. The question why people visit the B and B with 
the answers “by accident” and “specific reason” were not specific enough. This is 
because the B and B in the Passage is in a bookstore. The reason why customers 
visit the store is very relevant. They could conceive “specific reason” also as a 
planned visit to the bookstore. If we could do the inquiry project all over again,  
we would ask a question with more different multiple choice options. For example: 
“Why do you visit this area?”: (1) I came to this area to visit to the B & B; (2) I 
came to this area to visit a specific store; (3) I came to this area to go shopping in 
general; (4) I came to this area for another reason. These multiple-choice answers 
are better Such questions would be much better, because the answers “by 
accident” and “specific reason” could be understood in several ways. When we look                        2G-m 
back, this question is almost redundant anyway. Someone could come for the 
bookstore, but that does not say anything about the market area of the B & B. So 
we would have to skip that question. We could also have made the classes of     2H-m 
question 3a bit larger. The difference between “once a month” and “twice a month” 
is not very large.    

The inquiry project went fine according to our opinion. We had to go on two separate       4A-m 
occasions to the horseriding schools to find the number of people we wanted to 
interview. The people were all very friendly and cooperated with the project. That did 
not give any problems. The GIS work was not without problems, but we found it 
was useful and fun to do.                     4C-l        4B-l 
Looking back on the project, what we would do differently would be to change the        3E-m 
question if a member goes to the horseriding school for something special. The 
question why a member chose this specific horseriding school is better: whether it 
is because of the services, or that there is a certain factor which the member expects 
of a horseriding school. Our cooperation was fine. We did not always have the                    3A-l 
same hours, but eventually we were able to finish our work in time.                                   3B-l 
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Table 11-21: The number of utterances of reflection in student reports and presentations 

 

Note 1: Student reports were collected in Test Stage III (N=32); student presentations and student 
reports were collected in Test Stage IV (N=21). 
Note 2:  X = number of utterances; RS = reflection score. 

 

Table 11-21 shows that the total reflection coefficient for reflection on the reliability and 

validity is 2! times higher for the reports in Test Stage IV than for the presentations in Test 

Stage IV (respectively, 82 and 33), while the figures are almost the same for the other types of 

reflection (respectively, 34 and 27). On the basis of these data, it was concluded that the one-
on-one discussions on the research strategy were very useful in order to overcome the ! 
problem that students do not engage in deep reflection by themselves!P11, and to stimulate the 

development of transferable geographic inquiry knowledge. Teacher E said that the 10-minute 
discussions at the end of the presentations were the most valuable part of the project for raising 

students’ thinking to a higher level. On the basis of these data, it was concluded that it is 
essential to include enough time in the project for evaluative discussions on the domain-

Reports  Presentations Reports 

Test III Test IV Test IV 

X RS X RS X RS 

1A Reflection on the reliability of the geo-data collection  
(Is the sample size large enough?) 

5 7 2 4 5 9 

1B Reflection on the reliability of the geo-data collection 
(Is the sampling a-select?) 

0 0 1 2 2 4 

2A Reflection on the validity of the selection of services 
(Is the selection of services logical?) 

2 3 2 3 4 7 

2B Reflection on the validity of the hypotheses  
(Are all relevant factors included in the hypothesis?) 

0 0 0 0 3 6 

2C Reflection on the validity of the geo-data collection 
(Has the right postal code been recorded?) 

0 0 2 3 2 5 

2D Reflection on the validity of the geo-data collection 
(Have the right respondents been interviewed?)  

0 0 2 4 2 5 

2E Reflection on the validity of the geo-data collection (Has the 
geo-data been collected at similar moments in time?) 

1 2 2 4 1 3 

2F Reflection on the external validity of the survey  
(Are all relevant questions included in the survey?) 

2 3 2 4 5 12 

2G Reflection on the external validity of the survey 
(Does the survey include irrelevant questions?) 

3 4 3 5 8 12 

2H Reflection on the internal validity of the survey  
(Are the survey questions correct?) 

3 4 2 4 5 12 

2I Reflection on the external validity of the geo-data analysis  
(Are all relevant factors included in the analysis?) 

0 0 0 0 3 7 

Sub-total 16 23 18 33 40 82 

3A Reflection on the planning 5 9 3 4 5 7 

3B Reflection on the collaboration 4 4 4 4 2 2 

4A Opinion on the difficulty (including problems) 3 4 4 5 5 8 

4B Opinion on the degree of fun 2 2 7 9 3 4 

4C Opinion on the degree of usefulness 0 0 0 0 1 1 

X Miscellaneous 5 6 9 12 4 5 

Sub-total 19 25 27 34 20 27 
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specific quality of students’ inquiry project in order to stimulate the development of transferable 

inquiry knowledgeEBC8. 

 

11.4.4.4 Evaluation of the domains-specific construct for use in educational settings 

In the evaluative talks, teacher E said that he had found it difficult to structure, correct, and 

expand students’ geographic thinking, and difficult to provide support when students 
formulated inquiry plans and reflected on their inquiry strategy afterwards. He had the feeling 
that his support was effective, but that much more could be achieved. The main reason seemed 

to lie in the theoretical underpinning. The preliminary theory (see Table 11-13) was not 

consistent enough: it did not include all relevant phenomena and relationships, and it did not 

have a logical structure. For example, the distinction between phenomena that could be seen 

as ‘characteristics of the service’ and the phenomena that could be seen as ‘characteristics of 

the customer’ turned out to be unfounded. The unit of analysis is ‘services’, so all phenomena 

are in fact ‘characteristics of services’. Furthermore, it was difficult to operationalize the 

preliminary theory: the teachers who used the theory in Test Stages III and IV found it difficult 

to turn it into concrete coaching interventions. The revision of the domain-specific construct for 

use in educational settings and the exploration of the opportunities for structuring, correcting, 

and expanding students’ geographic thinking was one of the major points of attention of Cycle 
V of the design process. 

 

11.5 Cycle V  
11.5.1 Introduction V 
This section reports about the Cycle V of the design process (Figure 11-12), which focused on 

the revision of the domain-specific construct for use in educational settings. The cycle also 

focused on the question how to structure, correct, and expand students’ geographic thinking. 

One teacher from school F joined the research team. A group meeting was held at the start of 

Cycle V in which teachers B1, B2, C, D1, D2, E, and F and the researcher discussed several 
issues about the design process and the design itself. After the group meeting, the researcher 

summarized the discussions in Research Report 3. The research report was sent to the teachers, 

who were asked to give feedback. The researcher subsequently adapted the handouts. The fifth 
design was tested in seven classes at four schools (Table 11-2): a 5VWO class at school B (Test 
VB2), a 4VWO class at school C (Test VC), two 5VWO classes at school F (Test VF), a 5VWO 
class at school D (Test VD3), and two 4HAVO classes at school D (Test VD1). Teacher B2, C, D1, 
and D3 conducted the inquiry project for the second time, while teacher F conducted the 

project for the first time. In each of the tests, the teacher conducted the project. The support 

from the researcher was very limited. After the evaluative talks, the researcher analysed and 

interpreted the geodata.  
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Figure 11-12: Cycle V of the design process of the project ‘Services and Customers’ 

 

 

11.5.2 Design Stage V 
11.5.2.1 Revision of the domain-specific construct for use in educational settings 

As the preliminary theory about the size of market areas was not consistent and practical 

enough, it was decided to elaborate and revise it. The model for GIS-supported geographic 

inquiry (see Chapter 5) had just been completed, and provided a guideline for the elaboration 

and revision of the preliminary theory. The researcher analysed the presentations from Test 
Stage IV and tried to identify the relevant phenomena, relationships, and interactions. The unit 

of analysis ‘services’ was used as a starting point for the development of the theory. This 

approach worked out fine, and it was possible to elaborate and revise the theory without too 

much effort. Section 10.3.3 describes the theory that was developed in Design Stage V. The 
researcher also linked the theory to the list of potentially relevant survey questions (see Table 
10-7). In the revised list, every survey question provides insight into one or more relationships 

in the theory about the size of market areas of services. The domain-specific construct for use in 

educational settings was sent to the teachers and discussed in the group meeting. In this group 

HLT 

Design 

Design of the Excel, GIS, presentation, and evaluation phases 
(+ ! problems related to geographic thinking) 

Design of the preparation and inquiry planning phases 
(+ ! problems related to inquiry strategy planning) 

Design of Stage Excel and GIS phases 
(+ " problems) 

Domain-specific construct for use in educational settings 

Aim and learning goals 

Set-up 

Focus 

Design of the presentation phase 
(+ ! problems related to inquiry strategy reflection) 

Domain-specific techn. construct for use in educational settings 

Cycle V 
(11.5) 

Design 
Stage V 

Evaluation 
Stage V 

Test  
Stage V 
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meeting, teacher B1 said he did not agree with the theory and proposed a counter theory. Table 
11-22 presents a transcript of the discussion. 

 

Table 11-22: Transcript from a discussion in the research team meeting (A) 

 

Notes:  R = Researcher; TB1 = Teacher B1; TD1 = Teacher D1; TE = Teacher E. 

 

Line Actor Text / Action 

1 TB1 “There is a huge error in the scheme. I think that the market area is determined by the range. That is 
the relative distance people are prepared to travel. It is the outer boundary of the market area. It 
depends on: (1) the needs of people; and (2) the distribution of services. The latter is determined by 
the number of services, which in turn is determined by the population density and the number of 
potential customers. I miss the [factor] availability. This depends on: [a] the number of services; [b] 
the degree of clustering; [c] the accessibility; and [d] the market size. I have many problems with the 
lower part of the model [which shows the relationships with the spatial phenomena, via the relative 
distance that people have to travel]. This does not correspond with the availability of services. It is 
easier for students to hang on to the availability of services than to the relative distance that people 
have to travel. Then it will be easier for students to look further than the three services they have 
investigated and take other services into account. [...] Some categories of services have many 
members. The market size is large enough to support a large number of services. In the example of 
the Bakker Bart Bakery, people will not go from Nijmegen South to Nijmegen Centre to visit a Bakker 
Bart Bakery if you pass two other bakeries on the way. Why are there three Bakker Bart Bakeries in 
Nijmegen? Because the population density is high, and there are enough people to reach the 
threshold value. People from Malden go to the Bakker Bart Bakery in Malden” 

2 R “But, how can you put these relationships in the form of rules or generalizations?” 

3 TB1 “’The larger the number of alternatives, the less prepared people are to travel’. The availability 
depends on a number of things, in particular the question whether the service is accessible or not. 
Compare a service that is nearby but poorly accessible with a service that is far away but very 
accessible. People might then go to the accessible service” 

4 TD1 “The relative distance is smaller” 

5 TB1 “Yes, but that is a secondary explanation. […] The thing is that people are more likely to go to 
services that are near each other than to services that are far from each other. It is about a high 
degree of clustering or a low degree of clustering” 

6 TE “To take advantage of the presence of other services” 

7 R “Now try to put it in the form of a rule. So there are services that are often in the vicinity of similar 
services. Complementary competitors. Fashion stores here in Utrecht are all in the same street, so 
that they can benefit from each other’s customers, and people are ….” <interrupted> 

8 TB1 “But you have to use the people as the starting point. People go to those fashion stores because then 
can also visit the other fashion stores” 

9 R “But you have not asked people randomly on the streets about their shopping preferences. You have 
conducted the surveys in the shops. I defined this relationship in the form of the following 
generalization: ‘Services which are in the vicinity of a large number of complementary competitors 
generally have a larger market area than services which are in the vicinity of a small number of 
complementary competitors’” 

10 TB1 “But if you formulate it more simply, and say that it is the degree of clustering of services?” 

11 R “But the question still remains, how can you explain this relationship in the form of a generalization 
or rule?” 

12 TB1 “The larger the degree of clustering, the more people are willing to travel to this region” 

13 R “But that is more or less the same, but formulated in a different way. You talk about people, while I 
talk about customers of services” 

14 TB1 “Yes, the difference is in the way of formulating relationships” 

15 R “I formulated the relationships in such a way that it connects the size of market areas of services to a 
property of the services” 
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The transcript of the discussion shows that the reason for the initial disagreement was that the 

researcher used an inductive approach and tried to relate the size of market areas of services to 

properties of those services and construct a theory, while teacher B1 used a deductive 
approach and tried to apply existing theoretical considerations from the literature to explain the 

geodata. While the researcher used ‘services’ as the starting point of his theory, teacher B1 

focused on ‘people’. The first approach is better, as the aim is to explain the differences in the 

size of market areas of services. Students collect geodata about customers of services and 

aggregate this geodata to the analysis unit ‘services’. The transcript also shows that the 

researcher asked the teacher to phrase the relationships in the form of generalizations and rules 

(see lines 2 and 11 in Table 11-22), and that this helped him to structure the geographic 

content of the project. 

Although there was some discussion about the content of the domain-specific construct for use 

in educational settings, all teachers agreed that it should have an important position in the 

project. Teacher D2 said, for example: “The construct could be used in many phases of the 

project.” Teacher F said: “I definitely want to use it in the next project.” On the initiative of the 
researcher, it was decided to specify the learning goals regarding the geographic content. 

Students should develop a theory about the size of market areas that is consistent (i.e. the 

theory should contain all relevant relationships and interactions and have a logical structure) 

and practical (the theory should be easy to apply). Next, students should learn how to develop 

such a theory and learn how to apply such a theory to explain their geodata and other students’ 

geodata. They should learn how to think in a structured way about services and customers. 

From now on, the term ‘deep learning about the geographic content’ is used for this learning 

goal. The research team conjectured that students would construct better inquiry plans and 

would develop theoretical knowledge more effectively if they are stimulated to make the 

relationships explicit in the form of generalizations and/or rules. 

 

11.5.2.2 Revision of the design of the preparation phase 

Two revisions were made in the design of the GIS training session in order to avoid the ! 
problems that students often overlook the influence of spatial factors when they construct 

inquiry plans!P6, and when they try to explain their geodata!P17. First, an assignment was 
included at the start of the GIS training handout in which students have to add the map layer of 

the population density and per capita income, and then use these map layers to check the 

values for the two properties in the neighbourhood in which they live. It was conjectured that 

this assignment probably triggers students to include the spatial factors ‘population density’ and 

‘per capita income’ in their inquiry plans, or that it triggers them to use the two map layers to 

explain their geodata later on in the projectNC36. Second, an assignment was included at the end 

of the GIS training handout. Both assignments use the LISA file, which is a point map layer of 

all services in a certain region. In the first task, students have to select all do-it-yourself stores 

and make a new map layer on the basis of the selected services. Then they do the same thing 

for fashion stores. They subsequently have to determine whether the distribution of the 

categories of services is mainly determined by the desire to avoid competition (do-it-yourself 

stores) or the desire to benefit from complementary competition (fashion stores). In the second 

task, students have to construct a map of the category of services that they are interested in (e.g. 

supermarkets, bakeries, primary schools, gyms) by following the same procedure. It was 

conjecturedNC37 that this assignment would trigger students to include the spatial factors ‘the 
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distance to competitors (of services)’ and ‘the number of complementary competitors in the 

vicinity (of services)’ in their inquiry plan, or that it would trigger them to use the map layers of 

the distribution of services of their category to explain their geodata later on in the project.  

 

11.5.2.3 Revision of the design of the inquiry-planning phase 

In the research team meeting, the researcher suggested that it would be useful to organize a 

preparatory whole-class discussion at the start of the inquiry-planning phase in which the 
teacher and students construct a theory about the size of the market areas of secondary schools. 
The teacher could then refer back to the focused GIS training session, in which students 
construct a map layer of the market area of their own school. Teachers could ask students 

questions such as: “Which phenomena influence the size of market areas of secondary 

schools?”, and subsequently list the phenomena on the blackboard, thereby structuring 

students’ geographic thinking by making the relationships explicit in the form of generalizations 

and rules. It was conjecturedNC38 that such a preparatory whole-class discussion probably is an 

effective way to prepare students for the inquiry project and to avoid the inquiry strategy 

planning-related ! problems. 

The research team also explored other opportunities for structuring, correcting, and expanding 

students’ geographic thinking on the subject of services and customers with the help of the 

domain-specific construct for use in educational settings. Teacher B1 said that: “In VWO 
classes, we could give students a number of generalizations and rules, some of them correct 

and some of them incorrect, and tell them to investigate which are correct and which are not.” 
Teacher D2 said: “We could give them the list [the theory in the form of a list of generalizations 

and rules] at the start of the inquiry-planning phase. They would probably forget most of it. But 

at the end of the project, we could ask them to write them [the generalizations and rules] down 

again.” Teacher E said that: “If you give them the list with generalizations and rules, students 

will probably find it easier to formulate good hypotheses.” Teacher D1 said that: “But students 
could still formulate bad hypotheses even if you give them the list. But then we could say to 

them, hey, have a look at the list again.” At the end of the discussion, the teachers agreed to 

use theory to structure, correct, and expand students’ geographic thinking in preparatory 

discussions, but not to hand it out to the students in paper form. Teacher B1 said that: “We 
should not give students the list, because it will hamper the creative process.” 

 

11.5.2.4 Revision of the design of the presentation, evaluation and reporting phase 

The research team discussed how they could stimulate deep learning about the subject of 
services and customers in the presentation, evaluation, and reporting phase in a systematic way 
(Table 11-23). The possible tasks could be classified via the dimensions ‘means’ and ‘form’. 

Twelve means and six forms were identified. Combinations of different forms are possible. 

Teacher B2 chose task 10/11B. She would let three student pairs present their inquiry project to 

the class, and give the other students a list with phenomena combined with a list of 

generalizations and rules. The students would listen to the presentations and mark which 

relationships can be identified in the presentations. After the presentations, the teacher would 

organize a whole-class discussion in which she would discuss the results with the students. 

Teacher C chose task 1F.  He would list the phenomena that directly influence the size of 
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market areas of services on the blackboard, thereby asking the students for input and structuring 

students’ geographic thinking by making the relationships explicit in the form of generalizations 

and rules. Teacher F chose task 8AD. She would give students a list with generalizations and 

rules in the presentation preparation phase, and ask them to include a section in their 

presentations and reports in which they say which relationships can be identified in their 

inquiry project. Teacher D1 wanted to hold presentations and organize an evaluative whole-
class discussion. However, he had two large classes of 30 students, and said that with such 
large classes, it is impossible to organize a whole-class discussion. Furthermore, his schedule 

did not allow time to split up the classes. In the end, he chose task 1D. He would tell the 
students to include a section in their report in which they have to list the factors that can 
explain the differences in the size of the market areas of their selection of services. None of the 

teachers who participated in the research team meeting wanted to use the symbolic 

representation (means 3, 6, 9, or 12). They said that the symbolic representation is too complex 

and that students would find it too difficult to understand it. However, there may also be 
another reason why the teachers were hesitating to use symbolic representations. During the 

research team meeting, teachers B1, B2, and C suggested alternatives for using the symbolic 

representation that actually imply the same thing (see lines 3 to 12 in Table 11-24). So the 

teachers were really interested in finding a good strategy for raising students’ geographic 

thinking to a higher level, but had little experience with modelling geographic theoriesCH3. 
Teacher D3 (who did not attend the meeting) was the only one who wanted to use the 

symbolic representation. He would show a symbolic representation on the blackboard in which 

all plus and minus signs are blanked-out. The teacher would then fill in the form, thereby 

asking the students for input, and structuring students’ geographic thinking by making the 

relationships explicit in the form of generalizations and rules (task 6F). The decisions regarding 

the design of the evaluation phase were connected to the conjecture that these tasks would be 

a viable and effective ways to structure, correct, and expand students’ geographic thinking, and 
in such a way overcome the various geographic thinking-related ! problemsNC39. 
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Table 11-23: Possible tasks for stimulating deep learning about the subject of services and customers 

 

Notes: TB2 = teacher B2; TC = teacher C; etc. 
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1 Constructing a list of phenomena TD1 TC 
2 Constructing a list of generalizations and rules 

3 Constructing a symbolic representation  

4 Filling out a blank list of phenomena 

5 Filling out a blank list of generalizations and rules (in which the 
statements about the direction of the relationships are replaced 
by ‘larger/smaller’ and ‘positive/negative’) 

6 Filling out a blank symbolic representation (in which the plus and 
minus symbols are blanked out) TD3 

7 Explaining students’ own geo-data with the support of a list with 
phenomena 

8 Explaining students’ own geo-data with the support of a list with 
generalizations and rules  TF TF 

9 Explaining students’ own geo-data with the support of a symbolic 
representation 

10 Explaining other students’ geo-data with the support of a list with 
phenomena TB2 

11 Explaining other students’ geo-data with the support of a list with 
generalizations and rules  TB2 

12 Explaining other students’ geo-data with the support of a 
symbolic representation 
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Table 11-24: Transcript from a discussion in the research team meeting (B) 

 

Notes: R = Researcher; TB1 = Teacher B1; etc. 

 

Line Actor Text / Action 

1 R “If you do not want to use the symbolic representation, but you do want to discuss the theory and let 
students summarize what they have learned, what do you write on the blackboard then? Do you start 
with a simplified version of the theory, and leave all indirect relationships out?” 

2 TF “Maybe we should not write anything on the blackboard at all” 

3 TD2 “We could let students identify the phenomena, write them down on the blackboard and group those 
phenomena. We could ask students which phenomena should be grouped together” 

4 TB1 “We could use mind mapping” 

5 TB2 “Yes” 

6 TD1 “We could group on positive and negative, spatial or non-spatial” 

7 TB1 “If you use one corner for positive relations and one for negative relations, and put the size of market 
areas in the centre, then you can put them [the phenomena] in the corners. If they are on the outside, 
they are more positive” 

8 R “But, well... I put the phenomena in a symbolic representation because I also wanted to show the 
relationships between the phenomena. The price-level of services is also related to the quality-level of 
those services. I wanted to show that relationship too” 

9 TB1 “Even that could be shown in such a figure [such as the one I just told you about]. Then you can put 
them [the phenomena] in a row. Is there a cause-and-effect between those phenomena that are all in 
the positive corner? If you have price-level and quality level in the same corner, you can put them in 
the right order” 

10 R “But that will result in a symbolic representation. The problem is that if you do it your way, price-level 
will be at the lower corner because it has a negative correlation with the size of market areas, while 
uhmmm... yes, quality-level will …” 

11 TD1  “But this contradicts the scheme. On the one hand, you say that the market area is very large, while 
on the other hand, you say that the market area is very small” 

12 R “Yes. There is a direct positive relationship between quality-level and the size of the market area, and 
an indirect negative relationship if you take the price-level into account 

13 TE “Well, how can we make sure that students formulate good hypotheses? Then the student will say, 
well, I do not know. And then you will have to say that you do not know either!” 

14 R “But the thing is that if you want to raise students’ geographic thinking to a higher level, it is important 
to distinguish between direct relationships and indirect relationships” 

15 TC “I think it would be far too much for students to have such discussions in such a scheme [the theory in 
the form of a symbolic representation]. I think that if you keep it to such a list [the theory in the form 
of a list of generalizations and rules] and students understand it, then you have done a good job” 

16 < ... >  

17 R “This theory is complex. But what if we are doing a completely different project with only a few 
variables and relationships. Do you think it would be effective to switch between the verbal form of 
the theory with rules and generalizations and the …” 

18 TC “There are always some students who can deal better with visual information. By the way, I think that 
you can also play with the size of the plus or minus symbols. Some relationships always have a plus, 
while others are not very strong” 

19 R “It is possible to express the strength of the relationship by varying the size of the symbol on the 
blackboard” 

20 TF “No, not on the blackboard. Listen, I think it would be great if the students present their work and are 
stimulated to reflect and, if it is up to me, use the list [the theory in the form of a list of generalizations 
and rules] at the start of the project and in the reflection. That will be enough for me” 


