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Samenvatting  
(Dutch summary) 
 
Het onderzoek dat in dit verslag wordt beschreven gaat over formatief beoordelen tijdens 
langlopende projecten voor de schoolvakken Informatica en O&O (O&O staat voor "Onderzoeken en 
Ontwerpen"). De bijdrage van formatieve toetsing binnen leerprocessen van leerlingen in het 
voortgezet onderwijs, is een onderwerp dat al veelvuldig is onderzocht. Echter, onderzoek naar de 
effecten van formatieve evaluatie specifiek tijdens langlopende projecten is beperkt. Tijdens de 
initiatie van dit onderzoek werden overeenkomsten geconstateerd tussen 
projectmanagementmethoden in het bedrijfsleven en formatieve beoordeling in de klas tijdens 
projecten. Dit gegeven, vormde de start van dit onderzoek met als doel om een antwoord te vinden 
op de volgende onderzoeksvraag: 
 
“Hoe kan formatieve assessment worden toegepast bij langlopende projecten in het voortgezet 
onderwijs om bij te dragen aan het proces van diep leren bij leerlingen?” 
 
Om tot een antwoord te komen op deze vraag waren de volgende deelvragen geformuleerd: 
 

1. Hoe worden formatieve assessments momenteel uitgevoerd op scholen? 
2. Wat voor soort projectmanagementmethodologieën worden momenteel gebruikt? 
3. Voor welk deel van de bevindingen gevonden in onderzoeksvraag één en twee kan 

formatieve evaluatie gunstig zijn? 
4. Welke instrumenten in de projectmanagementmethodologie kunnen bijdragen aan het 

verbeteren van formatieve beoordeling tijdens studentenprojecten? 
5. Welke richtlijnen zouden docenten die lesgeven in langlopende projecten kunnen hanteren 

om formatieve beoordeling te verbeteren en zo bij te dragen aan het leerproces bij 
leerlingen? 

 
Deze deelvragen zijn tijdens het onderzoek in drie verschillende fasen onderzocht en beantwoord. 
Deze fasen binnen het onderzoek waren een veldonderzoek, een literatuurstudie en een 
ontwerpfase met terugkoppeling.  
 
Veldonderzoek 
In de eerste fase werden docenten geïnterviewd om de behoeften aan formatieve evaluatie vast te 
stellen en om te achterhalen welke methoden al werden gebruikt voor het managen van projecten. 
Hiermee werden de eerste twee deelvragen beantwoord.  
 
Docenten deden op verschillende manieren aan formatieve evaluatie, maar niet altijd op een 
structurele manier. Hun aanpak was niet van tevoren uitgedacht, maar werd beschouwd als een 
algemene manier van werken. Voor het managen van de projecten werden elementen uit de Agile-
methode en de Watervalmethode deels gebruikt tijdens de lessen. Echter bijna geen van de 
docenten gebruikte deze methode als onderdeel van het formatieve beoordelingsproces. 
 
Literatuurstudie 
Tijdens de tweede fase werden de resultaten van de eerste fase gebruikt als invoer voor een 
literatuuronderzoek over formatieve evaluatie en projectmanagement. Dit verschafte inzicht in de 
aandachtspunten die formatief ondersteund dienden te worden door een 
projectmanagementmethode tijdens een leerlingenproject en gaf antwoord op de derde en vierde 
deelvraag.  
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Uit onderzoek in de wetenschappelijke literatuur bleek dat formatief toetsen geschikt was om te 
gebruiken tijdens de uitvoering van projecten. Het biedt ondersteuning op vier aandachtspunten die 
een belangrijke rol spelen bij de uitvoering van langlopende projecten en de kans op het succesvol 
behalen van de leerdoelen. De vier aandachtspunten voor leerlingen zijn: 
 

• Houd focus op projectdoelen en leerdoelen. 
• Voer reflectie uit op de weg die is afgelegd om de leerdoelen te bereiken. 
• Verkrijg feedback op de uitgevoerde activiteiten tijdens het project. 
• Zorg voor planningswerk tijdens de uitvoering van het project. 

 
Uit literatuuronderzoek bleek verder dat er drie hoofdgroepen van projectmanagementmethoden 
zijn, te weten: Waterval, Lean-Kanban en Agile Scrum. De laatste twee methoden hebben een 
iteratieve werkwijze waarbij de volgorde van het uitvoeren van de activiteiten minder belangrijk is 
dan bij de Watervalmethode. Bij de Watervalmethode is de output van de vorige fase input voor de 
volgende fase en kan daarom niet iteratief worden genoemd. De analyse gaf ook inzicht over welke 
methode in welke situatie het beste kan worden toegepast. Alle drie de methoden hebben voor- en 
nadelen en zijn elk geschikt voor een specifieke situatie. Watervalmethoden zijn de beste keuze 
wanneer de weg naar het bereiken van de projectdoelen en leerdoelen van tevoren duidelijk is 
uitgestippeld. Agile-Scrum methode heeft de voorkeur wanneer de weg naar het bereiken van de 
projectdoelen en leerdoelen in het begin en tijdens de uitvoering onduidelijk is. 
 
Verdere analyse van de onderzoeksgegevens heeft ook aangetoond dat alle drie methoden in een 
klassikale omgeving kunnen worden toegepast. Hoewel elke projectmanagementmethode anders 
omgaat met de vier hierboven beschreven aandachtspunten, worden de aandachtspunten door alle 
drie de methoden ondersteund. De uiteindelijke uitkomst van deze fase gaf een vertaling van elke 
methoden naar een klassikale omgeving die als input diende voor het beantwoorden van de laatste 
deelvraag en de hoofdvraag.  
 
Ontwerpfase 
In de derde en laatste fase werden de bevindingen van de tweede fase vertaald in aanbevolen 
richtlijnen voor formatieve evaluatie tijdens projecten. Voor elke projectmanagementmethode zijn 
deze richtlijnen uitgewerkt en bieden ze een hulpmiddel voor de docent. De docent kan deze 
richtlijnen implementeren in een studentenproject. De richtlijnen geven ook advies over welke 
projectmanagementmethode het beste gebruikt kan worden in een specifieke situatie. Elke 
projectmanagementmethode heeft zijn eigen sterke en zwakke punten, en het is belangrijk om de 
juiste methode te gebruiken voor een specifiek studentenproject. Deze richtlijnen werden 
geëvalueerd door docenten en ook deze bevindingen worden gerapporteerd in dit verslag.  
 
Door het toepassen van de juiste richtlijnen bij de juiste projectmethoden met de beschreven 
formatieve toetsing bij langdurige projecten is het de verwachting dat dit een positieve bijdrage zal 
geven aan het leerproces bij de leerlingen tijdens het uitvoeren van langdurige projecten.  
 
De uitkomsten van dit onderzoek geeft ook mogelijkheden voor een vervolgonderzoek waarbij een 
meer praktische uitwerking van de richtlijnen getoetst kunnen worden in de praktijk. 
 
Trefwoorden: Formatieve beoordeling, formatieve evaluatie, leerlingenprojecten, 
projectmanagement, waterval, agile, middelbare school, informatica, O&O (Onderzoek en Ontwerp). 
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Summary 
 
This study is about formative assessment during long-term projects in the school subjects Computer 
Science and O&O (O&O stands for “Onderzoeken en Ontwerpen” which translates into “Research & 
Design”). The contribution of formative assessments within learning processes by secondary school 
students, is a topic that has been investigated many times. However, research on the effects of 
formative assessment specifically during long-term projects is limited. During the initiation of this 
research, similarities were noted between project management methods in business and formative 
assessment in the classroom during projects. This fact parked the start of this research. 
 
The study consisted of three different phases: field research, a literature review followed by a design 
phase.  
 
In the first phase, teachers were interviewed to determine the needs for formative evaluation and to 
find out what methods were already in use for managing projects. Teachers were doing formative 
evaluation in different ways however not always in a structural way. Their approach was not thought 
out in advance but was considered a general way of working. To manage the projects, elements 
from the Agile method and waterfall methods were used partly intentionally. Nearly none of the 
teachers used this method as part of the formative assessment process. 
 
During the second phase, the results of the first phase were used in combination with literature 
research on formative evaluation and project management. This provided insight into the focus 
areas that needed to be formatively supported during a student project by a project management 
tool. The four focal points were: 'focus on product and learning goal', 'planning the work', 'giving 
feedback' and 'reflecting on execution'. The three groups of project management tools that could 
support these aspects were 'Waterfall', the combination of Lean with Kanban and Agile combined 
with Scrum. The study also explained how each group of methods could support formative 
assessment during the learning process. 
 
During the third and the final phase, the findings of the second phase were translated into 
recommended guidelines for formative evaluation in projects. For each project management 
method, these guidelines are elaborated and provide a tool for the teacher. The teacher can 
implement these guidelines in a student project. The guidelines also provide advice on which project 
management method is best to use in a specific situation. Each project management method has its 
own strengths and weaknesses, and it is important to use the right method for a specific student 
project. These guidelines were evaluated by teachers and the findings were reported in the study.  
 
Key words: formative assessment, formative evaluation, student projects, project management, 
waterfall, agile, high school, computer science, O&O (Research and Design).   



 8 

1 Introduction  
  
1.1 The subject of the study.  
This study aims to define a set of proposals to improve the way formative assessment is done in long 
term class projects at secondary education schools. In this study we define formative assessment as 
using learning outcomes to improve the learning process (Black & Wiliam, 1998). 
Examples of long-term projects are the profiling exercises as well as projects carried out during 
computer science and O&O (Onderzoeken & Ontwerpen translated as Research & Design) lessons. 
We focus on projects with a turnaround time of about eight weeks.    
 
1.2 The reason for the proposed research  
In recent decades, the economy has changed from a manufacturing economy to a knowledge 
economy (Stewart, 2010). As a result of this knowledge industry, its competitions such as 
collaborating and working with multidisciplinary projects have become much more important 
(Trilling, & Fadel, 2009). Because of this change in our society, it is also essential that secondary 
education responds to this change, and with the introduction of 21st-century skills within education, 
the gap between what students can do and what the business community demands must be 
reduced (Trilling & Fadel, 2009). Nowadays, graduates are often not ready for the work they will be 
doing (Casner-Lotto & Barrington, 2006). 
  
Deep learning is essential in order to master both knowledge and skills which are needed in the 21st 
century. Besides, the application of 21st competences support deep learning among students 
(Pellegrino & Hilton, 2013). An excellent way to fit this into the lessons is to have the students 
carrying out projects. Students are usually set to work independently while carrying out the analysis 
and research, which strongly promotes deep learning in the subject (Trilling, & Fadel, 2009; Parker, 
2018). This means project learning can be a valuable part of today's education. 
  
Formative assessment and feedback do overlap (Black & Wiliam, 1998). A part of the formative 
assessment is the teacher’s feedback to help the learners proceed forward. During the realisation of 
the projects, the teacher can use these feedback moments to stimulate deep learning (Czerkawski, 
2014). Although, it is quite complex to measure the progress of the individual students during 
implementation (Thomas & Busby, 2003). 
 
In a meta-analysis Black and Wiliam (1998) found that formative assessment improves learning 
outcomes. Especially conversations in which the students assess their own work while the teacher 
and students compare their work to the evaluation criteria. Feedback as part of formative 
assessment helps students to connect their current activities to reach the desired learning goal 
(Ramaprasad, 1983). This is also desired in learning in bigger projects.  
 
Projects at secondary schools are usually carried out to meet students learning goals, and formative 
assessments are used to provide some structure in reaching these goals. Likewise, In the last 50 
years the business world has developed project management methods to help business teams to 
reach business goals in a structured way.  
However, reaching learning goals in the classroom differs from reaching business goals on the 
business floor. The goals are most of the time different, in classroom the learning goal is an 
individual goal of the student, while at the working floor it will be more likely a team goal. In the 
working scenario success factors are mostly based on used resources and profitability, while in the 
classroom the project deliverables are less important than reaching the learning goal.  
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As both school and business projects scenarios present similarities, we want to investigate whether   
certain elements project management theory can improve the assessments in student projects. Also, 
we want to investigate if certain tools can be integrated in formative assessment activities.  
 
In order to improve the quality of project education in secondary education, first we want to identify 
the problems teachers have with formative assessment or find reasons why they do not implement 
it. Following, the design phase in which project management literature is used to improve formative 
assessment in school. Lastly, the designed guideline will be setup as basis for a pilot with students. 
  
1.3 The importance of this research.  
According to our observations, it is not so easy to integrate projects into education. Educational 
methods are often not geared to this, and therefore teachers have little experience and knowledge 
in project learning, or students are very much at liberty during implementation, and a robust 
assessment only takes place at the end. This will be validated in the first part of the research. 
Formative assessment during the execution of the project could improve learning in these projects. 
Formative assessment needs several ‘moments of contingency’ to be effective. Teacher’s next steps 
are usually not planned beforehand because the path to reach the learning goal is not yet clear at 
beginning of the project.  (Leahy, Lyon, Thompson & Wiliam, 2005; Black & Wiliam, 2009). For 
example, more instruction on a particular theory needed as part of the project or feedback to help 
learners move from a dead end to the execution. During the execution of a project, learning is 
important for teachers to help students define the next steps, and feedback on the quality of their 
work is important (Mergendoller, Markham, Ravitz & Larmer, 2006).  
 
Several parts of effective project management are similar to effective formative assessment. Having 
clear goals/objectives is listed as most important factor of success in project outcome (White & 
Fortune, 2002), which is similar to clarifying learning goals in the school setting (Black & William, 
2008). Similarly, effective monitoring and feedback are closely related to teacher’s monitoring 
learning goals and feedback. This will be deepened more in the theoretical framework. 
 
As stated earlier, it is also not easy to integrate project methods into a learning process. Therefore, 
our starting point is to define the formative assessment approach, which is currently a method used 
in education. Reason to implement formative assessment is to create and monitor a clear path to 
reach the learning goals. The second step is to enrich this formative assessment approach with 
elements from the project management theory and establish a better adaptation and effectiveness 
of the formative assessment during execution of student projects. The widely available tools and 
methods of project management are, to our knowledge, not linked to formative assessment but can 
be an enrichment of current formative assessment techniques.   
 

2 Theoretical embedding  
 
2.1 Formative assessment  
As motioned in Black & Wiliam (1998) the term formative assessment does not have an explicit 
meaning. The meaning of formative assessment is not restricted to one. In our research we use the 
same definition as used by Black & William (1998). “It is to be interpreted as encompassing all those 
activities undertaken by teachers, and/or by their students, which provide information to be used as 
feedback to modify the teaching and learning activities in which they are engaged.”  
 
Formative assessment can be divided into different parts according to Black & William (2008). Firstly, 
to clarify and understand the learning goals and what is needed for success. Secondly, as a teacher 
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facilitating discussions, task and other activities that give proof of learning. Thirdly, giving feedback 
to improve learning. Fourthly, a part of formative assessment is creating an atmosphere where 
students act as learning sources for each other. Fifthly, activating students to promote ownership of 
own learning. All these aspects are part of valuable formative assessment which supports learning. 
 
Table 2-1 Souce: Black & William (2008) 

 
 
Each aspect can be useful during the execution of students’ educational projects and can provide a 
possible improvement of their learning process.   
 

• Clarifying learning intentions and criteria for success. 
In a situation where the student is doing a project, the goal of the project cannot always be 
the same as the learning goal.  For example, using project setting in education is a good 
approach to discover how something works, either by yourself or in a group work. It should 
be clear to all stakeholders in a project (students and teachers) what the final intention 
would be. When is the student successful? By delivering the project or by showing that he 
reaches the learning goals. Therefore, in projects it is even more important to clarify from 
the beginning what the learning indentions are. This has a positive effect on skills and 
motivation of the student (Schunk, 1996).  

 
• Engineering effective classroom discussions and other learning tasks that elicit evidence of 

student understanding. 
If during execution of the project formative assessments are part of the process, the 
outcomes of these assessments can be used to have a reflection of the learning process. 
Formative tests are important to trigger these kinds of discussions, therefore it is important 
to have the correct questions in the test (Mergendoller, Markham, Ravitz & Larmer, 2006). 

 
• Feedback to improve learning. 

The conclusion of a formative assessment can be used to provide proper feedback during 
execution of the project. Feedback aims to evaluate the execution and aims for 
improvements in future phases or projects. As written in Hattie & Timperley (2007, p. 81). 
“Information provided by an agent (e.g., teacher, peer, book, parent, self, experience) 
regarding aspects of one’s performance or understanding”. To be able to provide 
information on performance one must have insight in it. Since feedback must point out the 
gap between performance now and the desired performance. (Sadler, 1989). 
 

• Activating students as instructional resource for one another. 
When the students are working in teams during the execution of the project, the feedback is 
mostly also discussed within the team. In this situation the project deliverables are team 
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efforts, but the learning goals are individual. During the discussions in the team, the team 
members can influence each other learning intentions. 
 

• Activating students as the owners of their own learning.  
Because working in a project is also working at more distance from the teacher. Students are 
forced to learn by themself by exploring the subject independently or within a small team. 
This element of project education is already an activation of self-learning. Formative 
assessment is a manner to keep this learning process structured and helps the students to 
reach final learning goal. 

 
The focus of this research will be mainly on the first three aspects of formative assessment. In 
project management the leader or manager will be the implementer of the process. In our case this 
is the teacher who leads the project. With the latter, we do not mean that other aspects are not 
important. However, we leave them out of scope at this moment and focus on the teacher in 
formative assessment. Later, every aspect will be explained in more detail. 
 
In more recent research, formative assessment is described as an iterative process (Gulikers & 
Baartman, 2017). Also, in longer projects formative assessment should be a continuing process 
(Leahy, Lyon, Thompson & Wiliam, 2005). The focus of the research conducted by Gulikers & 
Baartman (2017) is on the role of the teacher in formative assessment. In the first phase the teacher 
clarifies expectations. Which is in line with the first identified aspect of formative assessment of 
Black and William.  Phase two is about eliciting reactions from students. For example, by introducing 
interim tests. Moreover, Phase three is analysing the reactions from students and interpret them. 
The second and third phase correspond to the second aspect of Black and Wiliam. The fourth phase, 
communicating the results to students, in essence giving feedback is similar as aspect three of Black 
and William. Lastly improving the process in phase five, changing education and the way of learning 
and starting over again at the first phase.  
 

 

Figure 2-1 Formative evaluation cycle (translated from Dutch Research) 
(Gulikers & Baartman, 2017) 
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2.2 Project management  
In the literature a project is often defined as following: “A project can be defined as a temporary 
organisation that is needed to produce a unique and predefined outcome or result at a prespecified 
time using predetermined resources.” (Duhig, & Atkins & Penzer, 2004). Based on this definition 
project management can be defined as a management environment that is created for the purpose 
of delivering one or more business products according to a specified business case. According to 
Heagney (2016), project management is “the planning scheduling and controlling of project activities 
to meet project objectives.” 
 
These two definitions are clearly focused on efforts which are performed in a business-related 
environment and not directly related to a classroom situation. However, by comparing the situations 
you will find an overlap in definitions like “Predefined goal”, “temporary organisation or setting”, 
“delivering a goal”. These elements are also mentioned in formative assessments and are valid for 
projects conducted by students. It is therefore interesting to see if certain elements in the extensive 
theory and research for project management can contribute to an improvement of assessments in 
projects with students.  
 
White & Fortune (2002) found a long list of factors which are critical for having a good execution of 
business projects. Not every factor can be suitable for education, several can be directly ‘translated’, 
while others might need a little tweaking. For example, clear goals/objectives, clear communication 
channels, effective monitoring and feedback, and a flexible approach to change are clearly the same 
in formative assessment. Some further stretched connections are support form senior management, 
in our case the teachers; effective team building/motivation; effective management of risk, in our 
case by the teachers; training provision, in our case some extra help on aspects of the project; and 
lastly, provision of planning and control systems, which would be the formative assessment cycle.  
 
The same research found that over 95% of the respondents use at least one project management 
tool to improve project outcome. This indicates that tools can be useful to improve project success 
and also might have a benefit in project-based education. Project management tools are mainly 
helpful for beginners (Wells, 2012). Teachers are often not experienced in acting as project owner or 
project manager. Project management tools might help them acting in these roles.  
 

3 The elaboration of the research questions   
 
The research question for this research is defined as follows: 
 
How can formative assessment be applied to long-term projects in secondary school education to 
contribute to the process of deep learning among students? 
 
In answering this question, the following sub-questions should be answered: 
 

1. How are formative assessments currently done in schools? 
2. What kind of project management methodologies are currently used? 
3. For which part of the findings found in research question one and two can formative 

assessment be beneficial? 
4. Which instruments in the project management methodology can contribute to improving 

formative assessment during student projects? 
5. What guidelines could be adopted by teachers who teach in long-term projects, based on 

the results of the interview conducted and the literature research, to improve formative 
assessment and thus contribute to deep learning? 
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4 The method of the research 
 
The research consisted of three phases. The first phase was a needs and context analysis, based on 
qualitative interviews with teachers of computer science and O&O classes in the Netherlands.  
The second phase was literature study in which a basis for formative assessment was established 
based on already existing knowledge about formative assessment during student projects, the 
interviews and knowledge from the project management literature.  
 
The third phase consisted of a proposal for a guideline on how formative assessment can best be 
used during student projects. This guideline was passed by teachers. Each phase will be described in 
more detail below. 
 
 

 
Figure 4-1 Overview of the research method 

 
 
4.1 Phase 1: Needs & Context Analysis   
During this phase, interviews were conducted with teachers from computers science and O&O 
courses, where long-term projects are used in their curriculum. The interviews provided qualitative 
data.  An analysis of the data provided us with an overview of current practices used by the teachers. 
Based on this list an initial current approach for formative assessments was defined. This initial 
current approach provided us with an understanding of the current situation which will be input for 
the next phase. 
 
4.1.1 Target group 
The target group of our research were teachers from classes in the HAVO/VWO in which various 
long-term projects are used as means of teaching. There was focused on computer science classes 
and O&O classes, because in these courses project education is part of the curriculum in the 
Netherlands. Four O&O teachers and two computer science teachers were interviewed. Interviews 
were conducted with 6 experienced teachers (3 or more years in projects teaching).  
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4.1.2 Materials  
There was made use of semi structured interviews. The Guide of Kallio, Pietilä, Johnson, & 
Kangasniemi (2016) was followed to create an interview guide. So, the appropriateness of semi-
structured interviews was assessed and found valid. Semi-structured interviews gave the possibility 
to dive deeper into the matter and deviated a little when appropriate. The interview guide can be 
found in appendix 1. In the analysis phase there was made use of Trello. Trello is a software 
programme that allows grouping and organising different fragments of the interview. 
 
4.1.3 Procedure 
During this phase, an extensive semi-structured interview was conducted to identify potentially 
suitable indicators and methods used for formative assessments in the classroom. On average each 
interview took 40 minutes and during these interviews the interview guide was used. The first thing 
done for creating the interview guide was gaining understanding about the subject by the 
researchers. The introduction and the theoretical framework were created to gain knowledge and 
seek understanding. After that the first version of the interview guide was created. In which 
literature formed a basis for the different questions. After that the guide was pilot tested. Only due 
to the limited time to gather data the pilot interview was added to the dataset. The final interview 
guide with questions and sub questions can be found in the appendix. In the interviews the guide 
was used and as is normal practise in semi structured interview sometimes questions were asked 
not in the guide if this was needed to get a better understanding or something interesting came op. 
After the interviews were conducted, they were transcribed.  
 
4.1.4 Analysis 
First, researchers familiarized themselves with the data.  Next, quotes were labelled as possible 
answers to research question one or question two. This identified the first possible themes. The 
quotes were placed in the themes. Then the themes were evaluated and modified by the 
researchers. There was discussion until there was consensus and all the quotes were in the correct 
theme. The themes were labelled as follows:  
 

• Learning goals 
• Reflecting 
• Formative conversations  
• Peer feedback 
• Process improvements  
• SCRUM/Waterfall  
• Overseeing amount of work  
• Differences upper and lower classes  

 
Here, a thematic analysis was performed as described by Braun & Clarke (2006). Conclusions from 
the themes were written and checked by both researchers. These collected perceptions were 
reported and formed the basis for the next phase of our research, the search for improvements. 
Phase two provided a clear generic overview of the current situation regarding formative 
assessment and the use of project management methods during the implementation of student 
projects. In appendix 2 a selection of the analyses is presented. 

 

4.2 Phase 2: Literature research. 
Phase 2 included a literature review that focused on two topics. The first study focused on 
knowledge generation in formative assessment. Especially during student projects. The findings from 
the literature were evaluated based on the findings from the first phase. The second research step in 
phase 2 focused on existing project methods used in commercial settings. The findings of project 
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management methods found during the interview phase could also exist in commercial projects. 
During this part of the research, the goal was to evaluate how existing methods deal with these 
issues and what tools have been developed that could be useful in student projects. The result of 
this phase was the basis for a formative assessment guideline, based on existing project 
management tools. 
 
4.2.1 Materials 
Different search engines and literature databases like google scholar were used to find appropriate 
literature. See the bibliography for the full list of material used during this phase.  
 
4.2.2 Procedure 
Based on the results of Phase 1, a list of areas of focus was developed. The areas of concern 
emerged from the interviews. Based on this list, a literature review was conducted to determine 
how best to address the issues through formative assessment. Proven project methodologies were 
then examined to understand how these issues are addressed in commercial projects and what tools 
have been developed to address them. The result of this phase provided the basis for a formative 
assessment guideline that can be applied in a classroom setting. 
 
4.2.3 Analysis  
During the literature review, the focus was on the most common groups of project management 
methods: Iterative project management methods (e.g., Agile and SCRUM), Waterfall methods (e.g., 
PRINCEII and PMI) and more statistical methods (e.g., LEAN, KANBAN and 6SIGMA). The focus was 
on finding solutions within each group rather than within each individual methodology. The reason 
for this was that the methods within the group are usually similar and/or complementary. It is 
important to note that one group does not exclude the other. Usually, companies use tools from 
multiple groups to keep their projects manageable. 

 

4.3 Phase 3: Provide guidelines how formative assessment can be implemented. 
Based on the results of phase 2, a practical guideline was formulated by the researchers for the 
implementation of formative assessment during student projects. The different project management 
cools were adapted to fit the school environment and level. These guidelines were presented to 
teachers. The feedback of the teachers was collected in the form of an evaluation form. The 
feedback of the teachers on the guidelines is reported in the research.   
 
4.3.1 Target group  
The target group that was used in this phase of the research were a convenience sample. All 
teachers interviewed had some experience in teaching long term projects in ether O&O and 
Software science.  
 
4.3.2 Materials   
An evaluation form was used. The form consisted of four open questions to get an indication about 
the teachers' thoughts about the guidelines. As well as possibilities for further improvements. The 
form can be found in appendix 4. 
 
4.3.3 Procedure  
Prior to the interview, an explanation of the research process and how it led to these guidelines was 
first provided as an introduction. Then, infographics were presented to the teachers, which can be 
found in appendix 3. The infographics contained a summary of the guidelines to explain these 
guidelines to the teachers in a limited amount of time. The teachers were allowed to ask questions 
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to clarify ambiguities. Then they filled in the evaluation form. The forms were collected and are 
included in this study. 
 
4.3.4 Analysis 
The researchers discussed the results. The answers were reported per question in a summarised 
manner. 

5 Results 
 
5.1 Phase 1: Needs & Context Analysis 
Based on the transcripts of these interviews the following outcomes become clear. The outcomes 
are categorizing per research question. In appendix 2 the qualitative data obtained from the 
interviews are presented. 
 
5.1.1 How are formative assessments currently done in schools? 
From the results of the interviews, the following main topics could be identified: 
 

• Individual reflection on the individual skills and knowledge is performed at the beginning 
mostly to form goals and at the end of projects to reflect on what is learned.   
Most of the teachers indicated that reflection activities were performed by students 
themselves at the beginning of a project to enable them to define the learning goals. so-
called soft skills. This was sometimes done in a questionnaire to be filled in or a personal 
development plan for the senior students. During the execution, there were sometimes 
predefined moments as well to perform a reflection activity but mostly initiated by the 
teacher. As indicated by this quotation: “After each project, we try to reflect on it with the 
students. First they look at how they have grown and then we as teachers look at it again. 
Depending on the project and the situation, we then talk about it in the group or 
individually.” 
The majority of the teachers indicated that at the end of the project a reflection exercise 
was done by the students. The general opinion of all interviewees was those reflections 
cannot be graded, that was for most the reason they see it as formative. Theoretically, a 
reflection report helps the student to provide insight about the level of grow in soft skills 
during the projects. The idea of this formative assessment method is that students are 
activated to be owners of their own learning which literature described to be part of 
formative assessment. Most of the teacher pointed out that this was not working optimally 
in practice at the end of a project since students were not invested. Students were not very 
likely to see the value of the reflection. As one teacher said: “Works great, but not really.” 
 

• Majority of the interviewed teachers indicated that most learning goals are not specifically 
integrated into the project. However, they can be chosen by students and fitted in every 
project. This means for most teachers that there were several competencies that must be 
worked on. Except for one computer science teacher this was not the case. However, every 
student can develop themselves in a different competence, so the learning goals were not 
the same for every student. As this teacher indicated "Then halfway through the project we 
look back and see, Oh, what is this student specifically working on now?” This makes that the 
projects goals mostly did not include specific learning goals. The learning goals could be 
defined for every project since most competencies are focused on the process (e.g., skills). 
Most of the time students must have chosen their learning goal for the project as indicated 
before. This finding is important for the clarifying learning goals as part of formative 
assessment.  
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• Feedback conversations were used by all teachers. 

Most teachers had group conversations with the students of a specific project. During these 
conversations, they tried to get more information. Moreover, they provided the students 
with feedback. They all have different names for these conversations. These feedback 
conversations can be projected on in the formative evaluation process. Phase 2 till 4 of the 
formative evaluation cycle has been gone through during the conversation. However, most 
teachers did not see it as formative evaluation, but as normal practice. One of the teachers 
explained how he plans the feedback conversations: "In the meantime, you have coaching 
sessions that you fill in depending on how much time you have and how things are going. 
There is always room for improvement. But yes, depending on the size of the group ... these 
are ad hoc, they are not fixed at a particular time” 
  

• Peer feedback was used to get more information about the students. 
Peer feedback was used by all O&O teachers to get more information about the students. 
Next to that teacher indicated that this gives a new view on the functioning of the students 
within the team. Mostly the teachers provided templates, with for example dividing a finite 
number of points, among the team to get the conversation started. They also must argue 
why they divide the points in that way. As this teacher explained "Then I have them give 
marks, not a final mark in the absolute sense, but as an example of weighting factors, a 
group of 4. They get 11 points that they have to assign to each other."  The forms are used to 
get more insight in the group collaboration. For the group itself as well as for the teacher. No 
summative assessment comes out of these divisions. 
 

• In the higher classes a go/no go moment was often used on the project plan. 
Since the lower O&O classes were given a project with a structure, it has already been 
planned for them. The higher classes had to come up with it themselves. To have an extra 
check, the project plan had to be handed in and is checked by the teacher. If not, it must be 
revised. It can also be a conditional go moment. No grade is attached to the moment only 
feedback. As explained by a participant: “In principle, once the project plan is drawn up, they 
get a "go/no go" moment. This is not a hard deadline. But more of an update on how the 
project is progressing. Basically, to protect them from coming up with something nice and 
then finding out at the end that it is not a solution to the problem at all.” 
 

• Process improvements of formative testing during projects were not embedded in the 
process by any of the interviewed teachers. 
Formative assessment and reflection activities were not part of the continuous 
improvement cycle. Teachers pointed out that they did not have the time or see the need to 
think about these formative activities. Changes were usually triggered by requests from the 
school management. If improvements or changes were made, they were usually focused on 
the moment during the project when formative tests were carried out. The teachers are of 
course always involved with improving their practice, but they do not focus on formative 
evaluation as a consciously used tool. For example: "No, in principle those steps are quite the 
steps. Only perhaps the content of the lesson that you sometimes adjust. If you notice that 
certain problems are more classical." However, for example part of they are reflecting on 
what needs to be improved. "What I do notice is that we don't keep doing that [reflecting] 
every sprint... I remember very well the reaction of yes sir, if we are going to do this every 
sprint, we will lose so much time that we can also use it to carry out a task. So you see that 
you have to be a bit more flexible in that respect, ...." 
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To summarise the above points and answer the question, the following can be concluded:  
 

1. Most of the teachers interviewed indicated that learning objectives were outside the project 
rather than as an integrated part of it. This is important since one of the steps in the 
formative evaluation cycle is 'clarify expectations'.  

2. This brings us to the following finding regarding how learning objectives were usually 
established. Reflection on the execution of projects was done by the student at the 
beginning of the project according to the O&O teacher and at the end of projects according 
to all teachers. Students had to indicate what they were working on and what they had 
worked on. In this way, the learning objectives were part of the formative assessment 
process. In practice, this did not work optimally according to most teachers. The reflection 
activity, for instance, was not taken seriously by the students. They focused on the project 
itself. 

3. None of the teachers had a fully structured approach to conducting feedback conversations 
in which they went through part of the formative evaluation cycle in one feedback 
conversation. 

4. Formative evaluation processes during projects were not fully embedded by any of the 
teachers interviewed. In the higher classes, a formative go/no go moment was often applied. 
In the lower classes, this was not necessary because the project was more set out for them. 

5. Peer feedback was often done with other reflections at the end of the project. This had 
disadvantages that have already been described.  

 
5.1.2 What kind of project management methodologies are currently used? 
To clarify, project management methods are sometimes used as part of the formative assessment 
process. They could therefore also be described in the section above. However, the decision was 
made to group all the findings on formative assessment together. 
 

• Project methodologies like SCRUM and Waterfall were not fully embedded in the 
education process. 
All respondents mentioned not using these methods fully according to the books. By one 
teacher no methods were used and sometimes some elements were used in certain 
projects. For example: "Really scrummed with a scrum master. I have not done that. I did try 
something in the junior class with a sort of scrum light. They took an a3 and there are just 
some post-it's with their tasks. All the tasks that still need to be done or that they are 
working on and have done in 3 columns and then with post-its from one side to the other." 
 

• Waterfall methods were easier to implement but not used as project management tool 
but as reporting tool. 
Teachers using the waterfall method indicated that the project plan was more of an 
implementation report and was delivered as a final report, rather than being used as a 
control document during project execution. The plan was a start of a report and was just 
filled in later and not used to keep the planning. These teachers indicated that because of 
this, the implementation of a waterfall method took less time than the implementation of 
SCRUM. 

 
• SCRUM was taking too much time during the lessons therefor not suitable to use always. 

Although SCRUM was theoretically pointed as a possible way of executing projects, it was 
not fully implemented due to the fact students could spend limited time per week on the 
project. Half of teachers themselves indicated their students use SCRUM. However, the 
implementation were only parts of the total. As the teacher who did not use, indicated: "In 
the end, the projects are so simple here that it's quite heavy to have to do all those steps over 
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and over again, and the students only experience it as ballast." Other teacher’s who used 
parts of methods had similar comments. The SCRUM method was based on unlimited time 
availability during execution of a project. During project execution, the rule also applied: first 
complete the task, then move on to the next. This way of working conflicted with the way 
schools are organised. Scrum in its original form did not fit in a school environment. 
 

• SCRUM boards are used as list of tasks to be executed and gives information to the 
teacher. 
SCRUM boards were used by half of the teachers. These boards were mostly to track the 
progress of the project for the students themselves. The board also provided information of 
progress to the teacher. Also, teachers indicated that there were better tools to keep track 
of the execution. Like sharing working documents with the teacher. "Basically, when I walk 
past each group. I also say, for a coaching session, I'll start the conversation based on what I 
see on the scrum board. Because if it's good, everything they're working on is visible on the 
scrum board, but we also let them put the learning goals up there. So basically, it's a kind of 
learning goals that are visible to that group.", one teacher said. The quoted teacher was the 
only one who used the SCRUM board to also put the learning goals on. The learning goals 
were put on the board in a separate field to have a faster view of what the student wanted 
to work on in this project. The learning goals post-it cards were used as a starting point for a 
feedback conversation. Otherwise, it was hard to remember what every student wanted to 
accomplish when you were teaching a lot of students. 
 

• The decision which method to be used was done by the students themselves as part of 
learning project management skills. 
O&O teachers indicated that explanation of the several project management methods was 
part of the curriculum. Students were mostly given free hand in selecting the best way of 
working for them. In the lower classes the tools like SCRUM were explained and used. In the 
higher classes they had more freedom in selecting tools. Teachers see different approaches 
taken by the students in the higher classes when they left it up to students. Some used the 
explained tools the way they were thought. Other students took parts of the tool without 
even knowing they were. Other students did project planning and management in their own 
way.   
 

• Students had difficulties to plan work during the project. It was difficult for them to 
understand the amount of work each activity required. 
Most teachers indicated that students on this age had not the ability to estimate the hours 
to be spend for executing tasks. Because they were not skilled in estimating time, it was very 
difficult for them to write a project plan beforehand or execute scrum sessions. Teachers 
also indicated that the teaching time was insufficient for teaching them in making correct 
estimations. They preferred to use the learn by failure approach. As one teacher explained: 
"You have those teachers where scrum is sacred. But what we noticed at the beginning is 
that students, and certainly first-year students, find it very difficult to say to them: 'This is the 
project, and this is what you are going to work on for a few months. Because it is so far for 
them. Actually, what I find useful about the scrum board is that they learn to oversee the 
project. What is actually involved? How much time will it take?" 

 
• A good approach according to the teachers was to split large projects into mini projects 

with smaller end products. 
To overcome the estimations problem and to keep the students focused, the computer 
science teachers and an O&O teacher indicated that creating moments during the project in 
which students delivered half end-products, was a good way of executing project by 
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students. Splitting the project into mini projects was often done by the teacher. Like this 
teacher said: "What we often do is divide the project into sort of four large chunks. And then 
start with each chapter, actually at the beginning of the preliminary research chapter. As 
soon as they're done with that, they make notes and when they're done, they move on to the 
next one." 

  
The students used project management methodologies. This was mainly to help them plan the tasks 
and teach the project management skills. Usually, they were not used extensively by the teachers as 
formative assessment tools. However, SCRUM was used by some teachers to see what the students 
are doing at that moment. Waterfall techniques were seen more as a tool for reporting at the end.  
 
 

5.2 Phase 2: Literature research 
 
5.2.1 Which elements found in the analysis can be ensured by formative assessment? 
As a result of the interviews, it can be concluded that there is a need for improvement during the 
execution of the projects in the classroom. The needs could be linked with formative assessment 
literature. Some examples were added to make the statements clearer. In summary, the following 
points of attention described below came out of the interviews. 
 
Focus of product and learning goal 
The focus should be on both product and learning objectives. However, the students focus mainly on 
the product goal, while the teacher is mainly interested in the learning goal.   
 

• During implementation, the end goal should be kept in mind and the learner should be 
motivated to complete the project to reach the learning goals. Keep in mind that learning 
goals can be different from project goals, and both need to be supported. 

• Clarify the expectations of the students. So that the learners know what the learning 
intentions and the criteria for success are. This is an important step identified by formative 
evaluation literature (Black & William, 2008 ; Gulikers & Baartman, 2017). This can be done 
in different ways. For example, formulating questions with the students that can be 
answered at the end of the lesson or lesson series. Show examples of what is expected of 
them or the use of a rubric to show students what is expected of them. However, there must 
be a balance between too narrow and too loose goals. These goals should be communicated 
at more moments and in different ways. 
 

Reflection 
Self-Reflection to learn from the experiences is what is essential for learning in projects. Students 
however see this as a side product that needs to be taken care of. 
 

• Promote self-evaluation by the students during the implementation and help them with the 
reflection exercises in a way that is valuable for the students. Black and William (2008) 
describe it as valuable in the formative assessment process when students take ownership 
of their own learning. This can be done by creating learning goals that are aimed at 
participation, social norm, or cooperation. Next to that there should be given a structure for 
students to for self-assessment (Gulikers & Baartman, 2017). 

• Supporting students to be feedback providers for one and other can be a valuable part of 
the formative evaluation process (Black & William, 2008). This can again be achieved by 
creating a structure for peer-assessment. More effective teachers do give more structure in 
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the peer-feedback process (Gulikers & Baartman, 2017).  
 

Feedback 
Reporting to the "client" and getting feedback is already part of the process in most places. The 
teacher is usually the active figure in the process. More clarity is needed by providing a better guide 
to when and what needs to be reported. 
 

• Support is needed for the teacher regarding the reporting process on the status of the 
implementation of the project by the students both during the implementation of the 
project and in the form of a final work. In O&O, this can also be the actual client. This should 
be a continuous process in student projects (Leahy et al, 2005).  

• Provide support for the teacher in giving qualitative feedback by giving the teacher a 
structure. What is important in phases 3 and 4 of the formative evaluation process by 
Gulikers & Baartman, (2017) which are first interpreting the results and then giving 
feedback. The feedback should be specific and descriptive instead of judging and summative. 
The feedback should also be coupled to the learning goals. The feedback should not be too 
specific especially if the aim is to have self-regulated learning by students. It shows the 
importance of the formulated learning goals (Gulikers & Baartman, 2017). 

 
Planning work 
Planning work is the main reason why students themselves use the tool. Students do not always see 
the benefit however teacher indicate it is helpful for them. Next to that it can give the teacher 
insight in how students are planning the word and where they are working on.  
In short, the following points: 
 

• As a teacher to gain a good understanding of the outstanding work and to get a feeling 
about the number of hours to be spend by the students on which task. In the formative 
evaluation cycle of Gulikers & Baartman (2017) this is phase 2 gathering student reactions 
and information. The information can be used by the teacher as a start for feedback. There 
should be methods in place that gather information that are coupled to the learning goal. 
The information gathering method should be focused on problems that are common. More 
effective teachers have more methods in their repertoire. The methods can be formal as 
well as informal. For example, asking questions but a more student steered conversation is 
better (Gulikers & Baartman, 2017).  

• To execute the project in smaller steps to help the students with planning of the work. Most 
students at this age can not foresee planning of work which is more than two or three weeks 
ahead. 

• To help to execute the work besides all other schoolwork. Remember students at high 
school have about 7 up to 10 subjects at the same time.  

• To support the idea, the student can only work at the project during the class and some 
limited time at home. 
 

5.2.2 Which instruments in the project management methodology can contribute to improving 
formative assessment during student projects? 

Literature review indicates that three groups of project management methods can be identified. The 
following section provides a brief description of each group, followed by the differences between 
these groups in terms of work planning, focus on goals, reflection, and feedback. Although there is 
no limitation in the literature on the number of groups of project management methods, project 
management methods are generally divided into these three groups (Hrablik Chovanova 2020, 
Mkoba 2017, Svejdarova S., 2019): 
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• Waterfall methods, which includes PMBOK and Prince2 
• Iterative methods which include: 

a. Lean-Kanban  
b. Agile-Scrum 

 
The following paragraphs will provide more details about each group and how they differ in 
performance. It is important to understand that there are many variants for each group, in this study 
it was decided to observe the original constrains for each group to avoid complexity in the result. 
 
Waterfall methods (PMBOK, Prince2) 
This group of methods is based on the traditional way of carrying out a project (Meredith, 1989). The 
emphasis is on the process of achieving an end goal within the preconditions set by the project 
owner. It is important that the end goal is clear at an early stage of the project. The activities are also 
organised in such a way as to facilitate this approach. Figure 5-1 shows a common approach for a 
waterfall project. The project is divided into phases, and the output of each phase is the input for the 
next phase. During the transition from one phase to the next, reflection often takes place with the 
members of the project team to ensure that the project has reached its end goal. 
 
 

 
Figure 5-1 Waterfall approach 

Although the waterfall method is considered a traditional approach, it is still a very common 
approach for carrying out projects and in many cases, it is also considered an effective approach. The 
disadvantage of this approach is that when the output of the previous phase is not sufficient to 
complete the next phase, unexpected extra work is needed to solve this problem. The advantage of 
this approach is the clear path to the end of the project, which is often defined at the beginning of 
the project. By focusing on the process, it is clear to the project members during the execution of 
the project when the project will reach its final goal. 
 
Lean methods (Lean-KANBAN) 
The lean methods were originally developed within the company Toyota to create a flexible way of 
working in projects. Today, this method is still used in many companies. Important here is that 
projects are not organised in well-defined phases, but the activities are controlled by a so-called 
"work in progress" list (WIP). On this list, activities are placed that must be carried out by the project 
team. These activities are assessed in terms of expected spending time and importance. Based on 
the available work time, the list is capped at this maximum time. For example, a team has 5 hours to 
spend for one week. The project takes 10 weeks, so the total time spent on the activities on the 
'work in progress' list is not more than 50 hours. During the project, each team member chooses an 
activity from the "work in progress" list that they think can be completed within their allocated time. 
Members are free to choose the activities. When an activity is completed, it must be immediately 
accepted by the customer as completed, otherwise the activity is not completed, and the team 
member cannot start with the next activity. Putting activities on hold is not allowed. 
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New items can be added to the ‘Work in progress’ when the limit allows to do it. There are no daily 
meetings about feedback and progress, the team members are only working with the ‘work in 
progress’ list and their mutual goal is to empty this list as soon as possible.  
 

 
Figure 5-2 Kanban approach, working with a dynamic 'work in progress' list. 

Although the Lean methods are more flexible than the waterfall methods during implementation, 
these methods still require a plan at the beginning on how to reach the end goals. An initial WIP 
must be defined, and the team must be confident that this WIP is good enough to reach the final 
goal. 
 
Agile methods (Agile-SCRUM) 
Agile methods (Schwaber, 1997) are emerging in many project environments. It was defined in 2001 
by a group of software developers with the aim of improving projects in the software industry 
(Agilealliance 2001). Agile approach was a response to the fact that not all requirements are clear at 
the beginning of the projects in the IT industry and therefore project based on waterfall methods 
had difficulties to keep the projects under control. Although Agile is partly based on the experiences 
of the Kanban approach, there are differences: 
 

• In Agile projects, teams work with timeboxed sprints. Kanban teams do not work with 
sprints. 

• Agile projects have clearly defined roles within the team. Within Kanban teams there are no 
defined roles.  

• A Kanban board is used throughout the project, an Agile board is used during the sprint and 
is cleaned up and recycled after each sprint. 

• Kanban boards are more flexible regarding timing and order of carrying out tasks. 
 
A commonly used Agile approach is SCRUM which is based on sprints (Sutherland, 2014). Sprints are 
time-delimited periods in which a team must deliver various tasks based on a so-called sprint 
backlog list. After each sprint, a reflection takes place based on the results of the sprint. A new sprint 
backlog list is defined for the next sprint. At various times during a sprint, a scrum master asks the 
team three questions: 
 

1. What did you do yesterday? 
2. What are you working on today? 
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3. Do you have anything impeding your progress? 
 

The goal of the team is to complete the sprint with all tasks in the sprint backlog within the given 
time. In addition to the sprint backlog, there is also a project backlog with all the tasks that 'could' be 
done before the project is classified to be finished and meet the vision. This backlog list is managed 
by the project owner, and it is his decision to prioritise the tasks on this list. It is also his 
responsibility to determine that the project has reached its goal and can be stopped.  

 
Figure 5-3 Agile approach, working with sprints 

The advantage but also disadvantage of Agile is the flexibility during project execution. In fact, 
except for the sprint, everything is flexible. The project owner can change the project backlog during 
the project and a clear end date is not defined during an Agile project. The project is finished when 
the project owner says so. Unlike the other two methods, Agile is not focused on the path to the 
end. It is strictly focused on the work within a sprint. This can lead to a not so efficient way of 
working and puts the responsibility on the project owner to make clear requests that lead to 
achieving the project goals in as few sprints as possible. 
 
In complex projects where it is difficult to define a path to the end goal or when the requirements 
are not or difficult to define at the beginning of the project, Agile is considered a good approach for 
such projects. In case the path to the end goal, the goals and the requirements are clear at the 
beginning of the project, Waterfall or Lean methods should be considered. 
 
5.2.3 Selecting the best method 
When selecting the best method for a project, Stacey defined a complexity matrix. This matrix can 
be helpful in selecting the right method (Stacey, R (2002). Figure 5-4 shows the complexity matrix 
based on the following two dimensions: 
 

• Is it clear what needs to be done? 
• Is it clear how it will be done? 

 
Based on the answers to these questions, a guideline can be given for the preference of the suitable 
method. When both questions are very clear, a waterfall method will be the best option (green 
area). When one or both questions are not clear, an Agile method with Scrum will be the 
recommended method (orange). For the yellow area between the two opposites, it would be good 
to use a simpler approach by using a Lean method with Kanban. The latter gives more flexibility 
during implementation, and the team is expected to be able to manage the risk themselves. 
 



 25 

 
Figure 5-4 Stacey Complexity Matrix (Stacey 2002) 

 
5.2.4 Focus on product and learning goal 
The way in which the different methods control the achievement of the project goals is different. 
Waterfall and Lean are focused on formulating a good goal from the beginning and have clear 
moments during the execution of the project to test the project against the goal. Agile projects are 
flexible in defining the project goal by having a clear focus on sprint goals and a global vision of the 
project goal. 
 
Table 5-1 Difference in the approach of focus on project goals 

Waterfall Lean-Kanban Agile-Scrum 
Objectives are formulated at 
the beginning of the project. 
After each phase, there is an 
evaluation moment to see if 
the project can reach its goal 
within the given constraints. 

The setting of goals is done 
with the help of a list of 
outstanding work to be carried 
out. A continuous evaluation 
of the outstanding work in 
relation to the limit ensures 
that the goal is reached at the 
end within the project's 
preconditions.   

The starting point for Agile 
projects is that the project 
goals may not be clear at the 
beginning. A 'vision' of the 
project owner is defined as a 
direction of the product to be 
delivered and can be seen as 
the project goal. The project 
team focuses on achieving 
smaller goals during sprints 
and evaluates at the end of 
the sprint whether the sprint 
goals have been achieved. As 
long as the work added to the 
sprints contributes to the 
project vision, it is assumed 
that at some point the goal of 
the 'vision' will be achieved. 

 
When translated into student projects with formative assessment of the path to achieving the 
project goals and learning objectives, it can be translated as follows: 
 

• Student projects based on Waterfall 
After each phase of the project, a formative assessment of the learning objectives achieved 
can be carried out. The output of this assessment can be used in the next phase. The team 
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works with the knowledge until the end of the project when the project goals and learning 
goals are achieved. 

 
• Student projects based on Lean-Kanban 

Within Lean-Kanban, the WIP (work in progress) is the indication of how far the team has 
come in reaching its goals. The goal is to have this list empty at the end of the project. 
During the implementation, the teacher can check off tasks on this list. This is the moment 
to give formative feedback on the work done and whether the learning goals have been 
achieved.    

 
• Student project based on Agile-Scrum 

Within an Agile-based project, the formative assessment moment is just after the 
completion of a sprint. This is the moment to check how far the team is in reaching the 
'vision' of the project. Note that the difference with Waterfall is that the formative outcome 
is not necessarily needed to start the next sprint. After each sprint, it is therefore possible to 
determine whether there is progress in achieving the learning objectives. 

 
5.2.5 Reflection 
Reflection activities take place during all three types of projects. The moment of reflection differs 
per method. 
 
 
Table 5-2 Difference in the approach of reflections with the team members 

Waterfall Lean-Kanban Agile-Scrum 
Reflection takes place at two 
moments. After each phase 
and at the request of the 
project manager during a 
phase. Waterfall projects focus 
on the process, which is why it 
is important to remove all 
obstacles that may arise 
during execution as quickly as 
possible. 

Reflection takes place after 
each deliverable with the 
specialist and the project 
owner. Also during the 
execution when necessary. A 
project member can ask to 
stop the work for a reflection 
to improve the way of 
working. 

Agile based project has a 
moment called "retrospective 
meeting". During these 
meetings, each member of the 
team is asked how the project 
can be improved. This is a very 
open question, and all topics 
can be discussed. 
Retrospective meetings are 
usually held at the end of a 
sprint. 
 
The second moment is during 
the start of the day meeting. 
During this meeting, the scrum 
master asks the team if there 
are any issues that are 
hindering the team from 
delivering the sprint. 

 
Applied to student projects with formative assessment on the reflection of project implementation, 
it can be formulated as follows: 
 

• Student projects based on Waterfall 
As with the evaluation of the degree to which the goals have been achieved, the time to 
hold a reflection with the team is also between the phases of the project or at the very end 
of the project.  
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• Student projects based on Lean-Kanban 

Within Lean-Kanban, this is more of an on-demand activity. When the teacher (project 
owner) or students find it necessary to have a reflection with the team, the project will be 
put on hold temporarily. 

 
• Student project based on Agile-Scrum 

Reflection is done during the retrospective meeting. These meetings are sometimes held 
after an important sprint. For an Agile project with four sprints of 2 weeks each. It is good to 
hold one just after the second sprint and one after the fourth sprint. Within Agile, it is 
common to do a peer-reflection, this can also be done with students. 

 
5.2.6 Feedback 
Feedback from the project owner is important in all types of projects. The owner must accept the 
work and ultimately the project. 
 
Table 5-3 Difference in the approach of providing feedback 

Waterfall Lean-Kanban Agile-Scrum 
Waterfall projects have regular 
meetings with the owner. At 
these meetings, the owner 
signs off on the work 
completed by the phases and 
gives permission to continue. 
In the event that the project 
cannot be completed within 
the preconditions, the project 
owner must approve the 
deviation. This means that the 
preconditions or the workload 
must be changed. 

The project owner provides 
feedback on any work 
completed by the team during 
the project. Once the work has 
been positively evaluated, the 
task can be removed from the 
"Work in Progress" list. 

The project owner gives 
feedback on the result of the 
sprint during the retrospective 
meetings. 

 
Applied to student projects with formative assessment of feedback on the outcome of the project in 
general, it can be formulated as follows: 
 

• Student projects based on Waterfall 
The "client" or teacher can give feedback on the work done after each phase and at the end 
of the project. The best way is to use standard key indicators such as time spent and 
fulfilment of expectations. The expectations are related to the learning goals. 

 
• Student projects based on Lean-Kanban 

Lean-Kanban only knows a moment when a task is completed, or at the end of the project 
when the WIP list should be empty. During the evaluation of the task, key indicators can be 
used such as time spent, quality of work. A standard rubric can be used each time a task is 
delivered. When a task is delivered it can be compared to the rubric and checked if learning 
goals are reached. It is not necessary that formative evaluation is done by the teacher, it can 
also be done by fellow learners. 

 
• Student project based on Agile-Scrum 

Feedback can be given after each sprint. Sprints should deliver work packages that should be 
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final products for the 'customer'. Feedback can be given by the 'client' on the basis of the 
'vision' document. Does the sprint package meet the requirements outlined in the 'vision' 
document?  

 
5.2.7 Planning work 
The three methods differ significantly regarding the planning of the work. The planning takes place 
at different moments in the project cycle. Table 5-4 shows the difference between the three 
methods.  
 
Table 5-4 Difference in the approach of planning work to be done. 

Waterfall Lean-Kanban Agile-Scrum 
The planning exercise takes 
place before each phase 
during the project. The output 
of each phase is the input for 
work to be done in the next 
phase. 

Within Lean-Kanban, the focus 
on the work to be done is one 
of the most important key 
indicators of the project. The 
work in progress list is 
managed throughout the 
project. The team continuously 
manages whether the 
remaining work can be done 
until the end of the project. 

Within Agile-Scrum there is 
only management focus on the 
work that must be done within 
the sprint. All the work in a 
sprint must be completed 
within the sprint period. 
outstanding work in the 
project backlog is not 
addressed, so there is little 
control over the number of 
sprints required to complete 
the project. 

 
Applied to student projects with formative assessment, it can be formulated as follows: 
 

• Student projects based on Waterfall 
Before the student team starts a project, the team writes a project plan with a schedule, for 
example in the form of a Gantt chart. This must be assessed by the teacher for feasibility. 
After each phase, the team adapts this diagram, and the teacher assesses the new version.  
During the formative assessment, the emphasis should be on the solution to make the 
project planning fit again when the project risks getting out of control. The team must come 
up with a plan (exception plan) that must be assessed by the teacher for feasibility. 

 
• Student projects based on Lean-Kanban 

At set times during the execution of the student project, the teacher, together with the 
team, assesses whether the WIP is still under the limit of the maximum number of hours to 
be spent until the end. If the maximum number of hours is lower than the number of hours 
to be spent, an adjustment must take place. 
During the formative evaluation the focus should also be on the solution. What ideas does 
the team bring to the table to get the WIP under the limit and are they feasible? 

 
• Student project based on Agile-Scrum 

Formative planning assessment for Agile student projects is possible at the time when the 
planning of a sprint is discussed within the team. This happens during the start-of-the-day 
meetings. During these meetings, the team discusses the planning of the tasks for this sprint. 
The assessment focuses on how the team members discuss the plan and how they tackle 
problems during the sprint. 
During the formative assessment, the focus is on the group discussion of how the team 
solves the planning problems during the sprint. 
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5.3 Phase 3: Guidelines for projects with formative assessments 
 
What guidelines could be adopted by teachers who teach in long-term projects, based on the results 
of the interview conducted and the literature research, to improve formative assessment and thus 
contribute to deep learning? 
 
5.3.1 Step 1 Selecting proper approach 
Before starting a student project, a decision must be made as to which type of project is best for the 
given situation. Although the boundaries cannot be strictly followed, it is advisable to answer the 
following questions before deciding on a project type. 
 
A first important question is how clear the path to achieving the (learning) goals is and how clear the 
goals themselves are (Stacey 2002).  
 

• Is it clear for teachers what needs to be done? 
• Is it clear for teachers how it will be done? 
• Is it clear for students what needs to be done? 
• Is it clear for students how it will be done? 

 
When it is less clear what needs to be done, an Agile-Scrum method is more suitable. If the path to 
the goal is clear at the beginning of the project, a waterfall method is more suitable. In between, a 
Lean-Kanban method can be useful. 
 
The second question to consider is how big the project team will be. Agile-Scrum in particular 
requires several dedicated roles during implementation, so it also requires a fairly large team 
(between 5 and 10 people). A small team will see the process with different roles as a bureaucratic 
obstacle for achieving the goals. 
 

• How big are the teams? 
 
The third question to consider is the available time that can be spent. Especially in student projects, 
it is important to recognise the total time that a student must spend in order to fully fulfil the 
objectives. When time is limited, Lean-Kanban, for example, is a good solution. This is because this 
method is based on controlling the time to be spent. 
 

• How many study hours (SLU) in total are available? 
 
The following table provides a suggested response to the questions and offers advice on which 
method to use for a student project. The answer to each question provides advice on which project 
method to propose. For example, if the answer to the first question is 'very unclear'. The suggested 
method is then the Agile-Scrum method. When each question has been completed, an advice 
becomes clear. However, sometimes there may be contradictory answers. In that case, the teacher 
must make a considered decision. In other words, give priority to questions that the teacher thinks 
are more important for this project. To emphasise again that there is no one right answer. Only 
certain project methods are more appropriate for a given project. It could just as well be that two 
methods would be suitable for a certain project. 
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Table 5-5 Approach for selecting the best project method selection. 

Question 
 

Left border Advice Right border 

Is it clear for teachers what needs to 
be done? 

Very clear W L A Very unclear 

Is it clear for teachers how it will be 
done? 

Very clear W L A Very unclear 

Is it clear for students what needs to 
be done? 

Very clear W L A Very unclear 

Is it clear for students how it will be 
done? 

Very clear W L A Very unclear 

How big are the teams? 
 

Small W/L W/L A >= 5 

How many study hours in total are 
available? 

<10 L W/L W/A >20 

W = Waterfall, L = Lean-Kanban, A = Agile-Scrum 
 
5.3.2 Step 2 Execution with formative assessments 
After the selection of the project methodology, formative assessments can be carried out during the 
implementation of these projects. It is advisable to inform the project teams when each formative 
assessment will be conducted. 
 
5.3.3 Formative assessment during a Waterfall project 
When a waterfall method is chosen, formative assessments are usually carried out during the 
transition to the next phase. 
 

 
Figure 5-5 Formative assessment moments during a waterfall project. 

 
Initiation phase 
The first moment is at the end of the initiation phase of the project. During this moment, the 
emphasis is on planning the work in the next phase, focusing on the goals and learning objectives of 
the project divided into phases. The following questions and possible approaches are recommended: 
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• Focus on product and learning goal 

 
o Are the project goals and connected learning goals clear? 
o Is in general clear what the goal is for each stage? 
o Is in detail clear what the contribution of the project goal and learning goal are for 

the first stage?  
 

This part of the formative assessment can be done in different ways. The most obvious way 
is to ask the students questions and show them which questions they should be able to 
answer at the end of the lesson series. Creating a rubric can also help. The rubric should be 
open-ended so that students are not limited by it and do not just concentrate on getting a 
passing grade based on the rubric. 
 

• Planning work 
 

o What is the time planning of performing each stage? 
o Is it clear what should be done during the first stage and do the work meet the stage 

goal? 
o Is it feasible to finish the stage on time? 

 
The teacher can plan different moments in the process to gather information for this part of 
the formative assessment process. For instance, by providing different moments in the 
process when the students deliver a part of their work. In this phase, this could be an initial 
project plan made by the students. The teacher can also plan or hold informal discussions to 
gather knowledge on top of the more formal moments. 

 
Based on the outcome of this assessment, the assessment should give an indication of how well the 
team understands the overall objectives of the project and how the first phase should be carried 
out. If it is not sufficiently clear to the team, it is recommended to redo the initiation phase. The 
waterfall method requires that the next phase is not started until the input is clear to the team. The 
assessment can be done by means of an interview with a questionnaire or a short project plan in 
which the above questions are answered. 
 
Between phases 
At the end of each phase, an evaluation can be carried out on all four elements. The waterfall 
method makes it possible to re-evaluate the project so far and see how it should proceed. Therefore, 
all four elements of the formative evaluation can be carried out during a meeting with the team. 
During this meeting, the following should be discussed between the students and with the teacher. 
Based on the result of the evaluation, the teacher decides to proceed with the next phase.  
 

• Focus on product and learning goal 
 

o Are the project goals and connected learning goals still clear? 
o Which learning goals are already met? 
o Is in detail clear what the contribution of the project goal and learning goal are for 

the next stage?  
 

The goals can be communicated again, and it is possible to check whether they are being 
achieved. Especially since the products delivered are not always the same. It is therefore 
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important that teachers communicate the objectives clearly again. So that students know 
what is expected of them and at what level they already meet the objective. 

 
• Planning work 

 
o Is the project still on track with regarding the time planning of performing future 

stages and the project as whole? If not, do we accept deviations on this plan? 
o Is it clear what should be done during the next stage and do this work meet the 

stage goal? 
o Is it feasible to finish the next stage on time? 

 
Intermediate deliverables can be delivered as initially planned in the project plan. By 
following the plan, the teacher gains a better understanding of what has been done and 
what still needs to be done. It must be clear to the students that this assessment is not for a 
grade. This part of the formative assessment can also be carried out through more informal 
discussions with the team. 

 
• Providing feedback 

 
o Does the output contribute to the general project rubric? 
o Is the output what can be expected by the team and by the teacher? 
o Can we improve the quality of work in the next phase? 

 
During this moment in the project, giving feedback has more the character of a formative 
evaluation of the performance of the agreed activities. Feedback can be given on the results 
delivered and other tasks mentioned in the project plan. It is important to note in this 
context that the feedback should be linked to the learning objectives. The feedback is aimed 
at improving the learning process the students follow in this project. This with the aim that 
the learning objectives are sufficiently achieved at the end of the project. 
 

 
• Reflection on execution 

 
o Is the whole team involved during execution of the project? 
o Is the contribution from each member equal? 
o Can the team improve the cooperation within the team, to contribute to the project 

as whole? 
 

The teacher must provide the students with a structure so that they are able to reflect on 
the specific phase of the project. With the discussion provoked by the above questions, the 
students can improve themselves individually but also as a team the cooperation within this 
project. It is recommended that a person monitors the reflection process. This can be a 
teacher but also one of the students. The process guardian makes sure that during the 
reflection process a step-by-step plan that was agreed upon beforehand is followed. For 
example, forms can be provided that help the students to follow these steps of reflection. 

 
After the last phase 
At the end of the last phase there is mostly a summative assessment on the work delivered but still a 
formative end assessment can be done on Reflection and Feedback on the project products by the 
customer / teacher. This can be done in an end of project meeting or by delivering a reflection 
report written by the students and teacher/customer. 
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• Providing feedback 

 
o Does the output from the last stage contribute to the general project rubric? 
o Is the learning goal of the last part of the project reached? 
o Is the output from the last stage, what can be expected by the team and by the 

teacher? 
 

The feedback given at the end of the project focuses on the whole project and on improving 
work in subsequent projects. The learning goals may not have been achieved in this project, 
but this feedback helps the students to achieve them in the next project. 

 
• Reflection on execution 

 
o Is the whole team involved during execution of the project? 
o Is the contribution from each member equal? 
o If we would do again this project what could be better?  
o What are the risks recognized during execution of the project? 

 
As with interim reflections, the teacher should provide structure for reflection. This time, the 
aim is to show the students what they can do better in the next project, so that they learn 
from their mistakes. 

 
5.3.4 Formative assessment during a Lean-Kanban project 
As mentioned in 5.2.2, Lean with Kanban tool requires defining a complete task list at the beginning 
of the project. It is important that the team agrees that given the available time, the full task list can 
be executed during the project. During the project, it is checked periodically whether the workload 
can still be carried out in the given time. During execution, tasks can be added to or deleted from the 
task list as long as the planned time to complete all tasks does not exceed the available time (limit). 
 
Also, during the implementation of this type of project, the four elements of formative assessment 
can help to control the process and ensure that the students will achieve their learning goals. The 
figure below shows at what points the assessments can take place. 
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Figure 5-6 Formative assessment moments during a Lean-Kanban project. 

During setting up the WIP 
The first important action is the creation of a "work in progress" (WIP) list. This action is important 
because otherwise the project may not start well and will have many deviations during 
implementation. Therefore, a formative evaluation can make an important contribution to the 
success factor of the project. 
 

• Focus on product and learning goal 
 

o Are the project goals and connected learning goals clear? 
o Do the team have a good feeling about getting the WIP done? Are there enough 

sources and knowledge available for the team? If not, reconsider the task. 
o Are all tasks contributing to the project goal and/or learning goals? If not reconsider 

the task. 
 

The learning objectives should be included in the WIP list. Each task to be completed may 
have a learning objective. Also, a group of tasks may be linked to one or more learning 
objectives. When the learner starts a task, it should be clear to him/her what the learning 
objective for that task is. This information can be provided in different ways as already 
explained in the waterfall approach. Examples can be given, or a clear step-by-step plan can 
be made to complete the task in the right way.  

 
 

• Planning work 
 

o What is maximum time on which the students can spend on the project? This will be 
the start limit. 

o Which tasks should be executed? How many efforts (in minutes) will it take to do the 
task? This list becomes the WIP (“work in progress”-list) 

o Are the efforts of each task more or less equal? If not consider splitting tasks or 
combine tasks. 
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o Is the total tasks effort lower than the start limit? If not, reconsider the limit or the 
task list. 

 
During execution of the project periodically (e.g., every week) 
Each period (e.g. weekly) a formative assessment is made which focuses on the planning of the 
work. During this time the team checks the WIP against the remaining time. If the total planned time 
of the tasks exceeds this limit, a discussion within the team should follow to solve this problem. 
 

• Planning work 
 

o What is the current limit (execution time left)?  
o Does the total workload exceed the limit? If yes reconsider the WIP list to solve this 

problem. 
o If tasks are removed, does it have impact on the learning goals? Is this acceptable? If 

not, consider changing the limit. 
 

Depending on the number of remaining tasks, the teacher and the student can see if they 
are on track. In this situation, the students must plan by themselves, which teaches them 
skills in this area. The work done is also seen by the teacher because feedback is given when 
a task is finished. More about this in the feedback session. If tasks are removed from the WIP 
due to lack of time, it should be considered whether this has an impact on the achievement 
of the learning goals. Prioritisation can help in making the right choice. 

 
When a task is finished 
When a task is finished by the team, the Lean Methods rule is to immediately sign off the work with 
the client/teacher to take it off the WIP list. This means that the teacher must give a formative 
indication of how well the work has been done and whether it meets the learning objectives. 
Alternatively, this assessment can be done by peer review within the team or by a peer team. 
 

• Providing feedback 
 

o Does the output contribute to the general project rubric? 
o Is the learning goal defined for this task reached? 
o Is the output what can be expected by the team and by the teacher? 
o Can we improve the quality of work for next tasks? 

 
The teacher can give feedback when the tasks are done. This should be linked to the learning 
goal assigned to the task. Feedback can also be based on which tasks were done first or 
which tasks remain to be done. This list is available, so that the teacher has information to 
give correct feedback. 

 
 
 
At the end of the project 
At the end of the project, the students carry out a reflection on the project delivered. This can also 
be done earlier if necessary. The following questions may help: 
 

• Reflection on execution 
 

o Was the whole team involved during execution of the project? 
o Was the contribution from each member equal? 
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o Can the team improve the cooperation within the team, to contribute to the project 
as whole? 

o Are there tops and tips with regarding the planning at the beginning and during the 
execution of the project? 

o Does everybody meet the learning goals? If not, what did you miss during the 
project? 
 

These questions can be used, for example, in an open discussion. This gives the students a 
structure for reflection. This helps them to look back and see what can be improved. 
Reflections can also be structured by providing a framework on paper to help the students 
gain a better understanding. 

 
 
5.3.5 Formative assessment during an Agile-Scrum 
Similar to Lean-Kanban projects, the process to be followed in Agile-Scrum projects is an iterative 
process. Instead of using a WIP, these projects use a so-called backlog for the project and in addition 
a sprint backlog for a part of the project. There is no limit to the time available. This type of project 
does have a sprint-time limit, but no limit regarding the entire project. The client/teacher decides if a 
project is considered done or if an additional sprint is needed. Only the execution of tasks within a 
sprint is very controlled and strictly agreed upon between the team members. This type of project 
also requires a (temporarily) assigned scrum master. A scrum master is responsible for facilitating 
the planning sessions during a sprint and aims to clear all obstacles that the team encounters during 
the execution. 
 

 
Figure 5-7: Formative assessment moments during an Agile-SCRUM project 

 
During Initiation of the project 
During the start-up of a project, a project backlog list is built up by the team. This list contains all the 
tasks that need to be carried out in order to fulfil the vision of the customer/teacher. There is no 
limit to this list (as in Lean-Kanban projects). During the project execution, the client/teacher are 
free to add or remove items from the list on request of the team. The list is owned and controlled by 
the client/teacher. 
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• Focus on product and learning goal 
o Are the project goals and connected learning goals clear? Mostly this is mentioned in 

a so-called vision document provided by the customer/teacher. 
o Do the team have a good feeling about getting the project backlog done? Are there 

enough resources and knowledge available for the team? If not, reconsider the task. 
o Are all tasks contributing to the project goal and/or learning goals? If not reconsider 

the task. 
 

The learning objective must be clear to the learners. The exact number and content of the 
sprints are not always fixed at the beginning. They can be changed during execution 
depending on whether the learning objectives are met. Thus, changes can still be made to 
the project if the focus should be on a learning objective that requires more or less 
attention. 

 
At the beginning of a Sprint 
To start a sprint, the first action is to define a sprint backlog. This list contains all the tasks that will 
be done during the sprint period (usually 2 weeks). A formative assessment on the sprint plan can be 
done by the instructor after the sprint backlog is defined by the team. 
 

• Planning work 
 

o What is maximum time on which the students can spend on the project during this 
sprint?  

o Which tasks should be executed? How many efforts (in minutes) will it take to do the 
task? This list becomes the sprint backlog. 

o Are the efforts of each task more or less equal? If not consider splitting tasks or 
combine tasks. 

o Is the total tasks effort lower than the limit of time the students can work on? If not, 
reconsider the sprint backlog list. 
 

One possibility is to look at the scrum board to get information about the status of the work 
in the sprint. However, it is more difficult for the teacher to look further ahead than one 
sprint.  

 
 
At the beginning of a lesson 
At the beginning of each lesson, the scrum master (a dedicated student from the team) evaluates 
the progress of the tasks in the sprint by discussing the tasks and their status with the team. After 
this meeting, the result can be formative evaluated. 
 

• Planning work 
 

o Is it still feasible to finish the sprint?  
o Are there planning problems? Did the scrum master solve them correctly? 
o If tasks are removed, does it have impact on the learning goals? Is this acceptable? 

 
This advice is the same as during the start of a sprint. However, the expectation is that the 
team will have to go through fewer cycles to come to a proper planning. Also, information 
can be gathered in a more informal way by the teacher, such as simply starting a 
conversation with the team. 
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At the end of a sprint  
At the end of a sprint, the team must deliver the completed set of tasks to the customer/teacher. 
Based on the deliverables, a formative assessment can be made about the work. Teams have the 
opportunity to do a self-reflection on the performed sprint, this in order to make improvements 
regarding collaboration and achieving the learning goals in the next sprint. 
 

• Providing feedback 
o Does the output contribute to the general project rubric? 
o Is the learning goal of the particular part of the project reached? 
o Is the output what can be expected by the team and by the teacher? 
o Can or should the team improve the quality of work for next sprints? 

 
After each sprint, the work can be presented to the teacher. In this way, the teacher gathers 
information about the work performed by the students and where they currently stand with 
respect to the learning process. This information can also be collected in a structured way 
through peer feedback. 

 
• Reflection on execution 

 
o Was the whole team involved during execution of the project? 
o Was the contribution from each member equal? 
o Can the team improve the cooperation within the team, to contribute to the project 

as whole? 
o Are there tops and tips with regarding the planning at the beginning and during the 

execution of the project? 
o Does everybody meet the learning goals? If not, what did you miss during the 

project? 
o Did organize the scrum master the planning meetings correctly during the sprint? 

 
It is an advised to have a reflection at the end of the sprint. This gives the opportunity to 
adjust future sprints and thus unmet learning goals can still be achieved at the end of the 
project. New sprints can be added that still focus on achieving the goal of the current 
project. It is also good if the reflection process is done in a structured way so that students 
can discover their learning points from the reflection exercise in the best possible way. 

 
At the end of a project 
When the client/teacher decides that the final sprint meets the vision of the project, the project can 
be ended by holding a formative reflection meeting with the team. 
 

• Reflection on execution 
 

o Was the whole team involved during execution of the project? 
o Was the contribution from each member equal during the project? 
o Can the team improve the cooperation within the team, to contribute to the project 

as whole? 
o Are there tops and tips with regarding the planning at the beginning and during the 

execution of the project? 
o Does everybody meet the learning goals? If not, what did you miss during the 

project? 
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As with the other two project management methods, a reflection on the entire process can 
be performed at this time. The results of this reflection on the process to meeting the 
learning objectives can then be taken to the next project. 

 
5.3.6 Feedback on research results 
The guidelines described in this study were presented to the group of teachers who participated in 
the interviews at the beginning of the study. After the guidelines were presented, the following four 
questions were asked to them: 
 

• What do you think of the formative assessment guidelines presented? Do you have a top 
and a tip?  
All teachers indicated that the guidelines give a good overview of how to use formative 
assessments within the three project methods. Also, the breakdown of the three ways of 
carrying out projects is useful for shaping the lessons in practice.  
Some teachers indicated that the questions in the guidelines are sometimes formulated in a 
closed way. For use in the classroom, it is advisable to change these to open and guiding 
questions. 
 

• Are there parts of these guidelines that have already been implemented or are partly in 
use in your organisation? In what way?  
Most teachers indicated that the waterfall method is often the underlying method that is 
used and often with an extension with a kanban-like task list, which is often called Scrum.  
 

• Do you see possibilities and usefulness in implementing (parts of) the formative 
assessment guidelines in your classroom? Please explain which parts and why or why not.  
All teachers indicated that the third method is difficult to apply within the lessons. These 
guidelines give a clear division of these methods, which is interesting to gain further 
practical experience with. The Lean-Kanban method probably comes across as natural to the 
students according to the teachers, which will probably make it easy to use. 
 

• Do you have any ideas how to further improve these guidelines? 
Three topics were suggested by the teachers. Firstly, translation of these guidelines into 
more practical tools such as: questionnaires, templates for students, offline tools and lesson 
plans is needed. Secondly, it was indicated that perhaps it should be investigated whether 
more emphasis on reflection and feedback during the execution of the tasks within the 
project would improve the learning curve. In the guidelines, these are mainly placed after 
the execution of the tasks. Thirdly, it was indicated that in a follow-up study, more ways of 
taking formative assessment could be investigated, such as peer review. 

 

6 Conclusion and discussion 
In secondary education, long-term projects are increasingly used as exercises to achieve deep 
learning goals within the existing curriculum. Within this research we have looked at how formative 
assessment can be applied during the implementation of such student projects. During this research, 
the current practice was first mapped by means of a qualitative interview method. Data has been 
collected on how formative assessment is currently applied during the implementation of long-term 
projects. Data was also collected on the use of methods to manage projects by students and 
teachers. In doing so, possible practical preferences of lecturers regarding the use of a certain 
project management method were also collected.  
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In summary, the first part of the study should answer the following sub-questions: 
 

1. How are formative assessments currently done in schools? 
2. What kind of project management methodologies are currently used? 

 
The data collected from the interview with the teachers was used as input for a literature review to 
find answers to the following sub-questions: 
 

3. For which part of the findings found in research question one and two can formative 
assessment be beneficial? 

4. Which instruments in the project management methodology can contribute to improving 
formative assessment during student projects? 

 
The literature review revealed that three important groups of project management methods play a 
role during project execution. An initial blueprint for a guideline design was made for these three 
common project management methods, encapsulating four formative assessments that had been 
suggested during the research. This answers the next and final sub-question:  
 

5. What guidelines can be adopted by teachers who teach in long-term projects, based on the 
results of the interview conducted and the literature research, to improve formative 
assessment and thus contribute to deep learning? 

 
In the next section we will answer the five sub-questions and finally the answer to the main research 
question: 
 

• How can formative assessment be applied to long-term projects in secondary school 
education to contribute to the process of deep learning among students? 

 
 

6.1 Findings 
 
Practical observations  
As mentioned in the previous section, the first two sub-questions were answered by means of an 
interview study. 
 
The research showed that there was no clear structural policy on the use of formative assessment 
during long-term projects. This does not mean that formative assessment was not used by the 
interviewees. During each interview, teachers indicated that some elements of formative 
assessment occurred in projects with the students. However, no corresponding correlation was 
found between the individual data of the interviewees. Also, (formative) reflection on the learning 
goals was mainly carried out at the beginning and at the end of the project. During the 
implementation of the project, little or no time was set aside for testing the learning objectives. 
 
The degree of use of project management methods varied greatly among the interviewees. 
However, the conclusion was that a full implementation of a project management method did not 
occur and that elements from both the waterfall methods and the Agile-Scrum method were used. 
The waterfall method is mainly used for initial planning and for keeping track of activities for the 
purpose of a final report. The use of Scrum boards takes up a lot of teaching time and is sometimes 
used to distribute activities among team members at short notice. The teachers particularly 
mentioned planning problems with students. To deal with this, it was indicated that dividing large 
projects into smaller sub-projects often helped to maintain control over the project's progress in 



 41 

relation to the project objectives. Many interviewees also indicated that they let the use of the 
method depend on the type of project, the type of group and the preference of the students. 
 
Theoretical insights 
Research in the scientific literature shows that formative testing is suitable for use during the 
implementation of projects. It provides support on four focal points that play an important role 
during the implementation of long-term projects and the chance of successfully achieving the 
learning objectives. The four focal points for students are: 
 

• Keep focus on project goals and learning goals. 
• Perform reflection on the path taken to obtain the learning goals. 
• Obtain feedback on activities performed during the project. 
• Provide planning work during the execution of the project. 

 
Literature research also shows that there are three main groups of project management methods, 
namely: Waterfall, Lean-Kanban and Agile Scrum. The latter two methods are iterative in mode of 
operation where the order of performing the activities is less important than in the waterfall 
method. In the waterfall method, the output of the previous phase is input for the next phase and 
can therefore not be called iterative. The research also provides indications as to which method can 
best be used in which situation. All three methods have advantages and disadvantages and are each 
suitable for a specific situation. Waterfall methods are the best choice when the path to achieving 
the project goals and learning objectives is clearly defined in advance. Agile-Scrum method is 
preferred when the path to achieving the project goals and learning objectives is unclear at the 
beginning. 
 
Further analysis of the research data has also shown that all three methods can be implemented in a 
classroom environment. Although each project management method deals differently with the four 
focal points described above, the focal points are supported by all three methods. The analysis 
provides a translation of the methods into a classroom environment that served as input for specific 
recommendations. In paragraph 5.3, these recommendations are described as a working method for 
each project management method. 
 

6.2 Contributions of the study 
By combining practical experiences of formative assessment and managing student projects with 
elements from a theoretical approach, the research has shown that formative assessment in long-
term student projects can make an important contribution to the achievement of learning goals. 
From this research a recommendation has emerged on how long-term projects can be organized 
according to three different project management methods and how four points of interest can be 
formatively assessed in each method. 
 
The practical contribution is a guideline how student projects can be classified into one of the three 
approaches and how and when the formative assessments can be made during such a project. The 
three types of approaches (Waterfall, Lean-Kanban, and Agile-Scrum) differs in how formative 
assessments can be implemented in the classroom. The practical guideline gives a direction how 
formative assessments can be implemented in each project. By embedding formative assessment in 
a student project in this way, it is expected that students will follow the path to achieving their 
learning goals more easily and in a more controllable way while carrying out the projects. 
 
This guideline with recommendations mentioned in paragraph 5.3, which has emerged from data 
collected in practice and scientific literature research, ultimately provides the answer to the research 
question: “How can formative assessments, taken during long term projects at secondary school 
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HAVO/VWO, improve and contribute better to deep learning goals?”. Although a practical test of 
these recommendations goes beyond the boundaries of this research, it is expected that by 
implementing these guidelines, a contribution will be made to creating deep learning effects among 
students. The teachers who reviewed the guidelines were all positive, but also indicated that the 
guidelines need to be further developed into useful tools for use in the classroom. Because the basis 
of these guidelines is partly based on practical experiences that have emerged from the research 
itself, but also because used scientific research has already been tested in practice, it is expected 
that a translation of the guidelines into a practical tool for the teacher and the student will be 
possible. 
 
6.3 Limitation of the study 
It is important to note that this study was limited in the processing of practical data. During the first 
phase of the research, an interview was conducted with a very limited population of teachers in the 
Netherlands (6). In a possible follow-up research, it is recommended to work with a larger group of 
teachers, so that the qualitative data becomes more representative. 
 
Also, the interview was conducted without a direct link to a specific student project. In order to get a 
more accurate picture of how formative assessment can be an added value during student projects, 
it is advisable in a follow-up study to follow similar projects and to be able to obtain more detailed 
data during implementation. With this more detailed data it should be possible to confirm the four 
focus areas for formative assessment found in this study from the practical perspective. 
 
Finally, there is the limitation of the type of educational subjects covered in this study. The study 
focused on O&O classes and computer science classes, but the results of the study should be 
checked in future research on a wider range of educational subjects. 
 
6.4 Future research 
Additional research is needed to confirm whether the practical guideline can be applied in practice. 
Such research should also be able to provide information on whether the contribution of these 
formative assessments as proposed in the guideline leads to better and/or faster achievement of the 
learning goals by the students. By measuring projects during implementation, it is possible to obtain 
more data to confirm the benefits of formative assessment in project education. 
 
It is recommended that the guidelines first be converted into practical tools (such as templates for 
students) that can be used in the classroom, before applying them in a practical test with students. 
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Appendix 1: Questionnaire storybook used during the interviews 
 
 

Purpose  
The purpose of this questionnaire is to gain data for our research during phase 1. The data which will 
be collection should give the researchers a good insight about using formative testing during long 
term student projects.  
  
Setting of the interview  
The interview will be given during a single meeting with the respondent. The interview will use the 
storybook provided in this document to obtain qualitative data in a structured way. During the 
meeting the interview will take place in an open discussion. It is not needed to follow the questions 
one by one, as long all subjects have been discussed during the meeting. The researchers will also 
ask deepening or clarifying questions. Often called a semi-structured 
interview. The interview will take approximately one hour.    
Before the start of the interview the purpose of the interview will be made clear to the 
interviewee by provide a short introduction of our research and the meaning of the research.  
The group of interviewees will be 1st grade teachers of the classes Computer Science and O&O. The 
population of the data collection will be between 5 - 10 persons from different schools.  
 
 

Storybook  
  
Introduction  
During this part of the interview some relevant data will be recorded with regarding the 
responsibility of the interviewee.  
 
  
Which course are you teaching?  
  
  
Which years are you teaching?  
  
  
How long are you teaching?  
  
  
  
Do you think there are other things that might be relevant to know for us?   
You can always tell it at the end or in-between as well.  
  
  
  
  
Define the generic process structure of executing a student project.  
This part of the interview should give an overview of the process how a student project is being 
executed. The interviewee is being asked to define the staps of the whole process. In the next part of 
the interview each step in the process will be discussed in detail. During this part a sketch will be 
drawn from the process and used as discussion paper for the next part of the interview.  
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Describe the project process you use now for reaching learning goals with students in steps. From the 
start until the end of the project.  
  

• How do you start-up a project?  
• Are there steps with deadlines / milestones?  
• How do you end a project?  

  
  
Which steps are contributing to the aim of reaching the learning goals?  
  
  
Which steps are important to measure the status of reaching learning goals?  
   
  
Define the usage of formative evaluation during the project  
In this research we define formative evaluation (testing) as follows:  
 
“It is to be interpreted as encompassing all those activities undertaken by teachers, and/or by their 
students, which provide information to be used as feedback to modify the teaching and learning 
activities in which they are engaged.”  
 
The following question are about the usage of these kind of evaluations during the project. For each 
project step we defined in the previous section we would like to go into details.   
 
  
Can you tell me what you know about formative evaluation in general?  
   
  
Can you talk me through the formative evaluations you are using within the process you just described?  
  
  
Determine the completeness of the formative evaluation during the process.  
In this research we determine five phases in a complete formative evaluation cycle. Therefore, we 
would like to go through each mentioned formative evaluation cycle in the previous section. It is our 
aim to recognise which phases are (partly) part of the current evaluation process and which are not.  
The phases we determined are:  

1. Clarifying expectations  
2. Generating and collecting student data  
3. Analyse and interpret reactions  
4. Communicating with students about results  
5. Take follow up action   

  
  
Do you recognise the five phases of formative evaluation compared with what you do?   
  
Phase 1 clarifying expectations  
 
  
Do you formulate learning goals and or success criteria?  
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• If yes, are you sharing the success criteria with the students?  
• If not, why not what is your reason not to share?  

  
Is there a difference in learning goals and project goals?   

• If yes, how do you share this with the students?  
  
How do you communicate these learning goals with the students?  
  
Do you include students in this evaluation process?  
  
Are the learning goals specific or somewhat open?  
  
  
Phase 2 generating and collecting student data  
  
Which data are you collecting?  
  
What kind of methods do you use to collect data?  
  
Are the methods of collecting data connected to the learning goals?  
  
  
Phase 3 analyse and interpret reactions  
  
How to you analyse data or understanding of students?  
  
Where is your focus when analysing the results?  
  
What tools do you use to analyse the results?  
  
What are de expectations of the outcome of the data? What do you want to prove or measure?  
  
  
  
Phase 4 communicating with students about results  
  
What is your process of giving feedback?  
  
What kind of feedback do you give?  
  
Do you give structure for peer and self-assessment? For improving themselves   
  
  
  
Phase 5 take follow up action  
  
How do you improve the evaluation for next time?  
  
  
Questions about project management  
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In this part of the interview, we are going deeper in the usage of project management tools / 
methods during the student projects. The aim is to obtain if certain (parts of) methods are being 
used and how are they implemented in the process.  
 
  
Are you using a known project management method, during the execution of the project?  
  
If so, which one, and why this one?  
  
If so, which elements of this method are being used.  
  
  
Do you spend time to implement these elements in the projects?  
  
  
Is using these elements a defined part of the learning goals, or more some help for students to keep the 
project under control by themselves?  
  
  
Do you measure the understanding of these elements by the student?  
  
  
Can you talk me through how you use it?  
  
  
Do you use these elements in the formative evaluation process?  
  
  
Closing questions  
This is the end of the interview. On the table should be a clear sketch of the process with filled in the 
moments of formative evaluations as well the usages of elements from a project 
management method.   
 
  
Is the sketch a good and complete understanding of the execution of student projects in your class?  
  
  
Is there something you want to say we missed in this interview or think is important?  
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Appendix 2: Qualitative data obtained from the interviews (selection) 
 



 51 

Appendix 3: Infographic guidelines 
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Appendix 4: evaluation form 
 
What do you think of the formative assessment guidelines presented? Do you have a top and a tip?   
 
 
 
 
   
Are there parts of these guidelines that have already been implemented or are partly in use in your 
organisation? In what way?   
 
 
 
   
 
Do you see possibilities and usefulness in implementing (parts of) the formative assessment 
guidelines in your classroom? Please explain which parts and why or why not.   
 
 
 
 
   
Do you have any ideas how to further improve these guidelines?  
 


	Verklaring inzake TU/e Gedragscode
	Index
	Samenvatting
	Summary
	1 Introduction
	1.1 The subject of the study.
	1.2 The reason for the proposed research
	1.3 The importance of this research.

	2 Theoretical embedding
	2.1 Formative assessment
	2.2 Project management

	3 The elaboration of the research questions
	4 The method of the research
	4.1 Phase 1: Needs & Context Analysis
	4.1.1 Target group
	4.1.2 Materials
	4.1.3 Procedure
	4.1.4 Analysis

	4.2 Phase 2: Literature research.
	4.2.1 Materials
	4.2.2 Procedure
	4.2.3 Analysis

	4.3 Phase 3: Provide guidelines how formative assessment can be implemented.
	4.3.1 Target group
	4.3.2 Materials
	4.3.3 Procedure
	4.3.4 Analysis


	5 Results
	5.1 Phase 1: Needs & Context Analysis
	5.1.1 How are formative assessments currently done in schools?
	5.1.2 What kind of project management methodologies are currently used?

	5.2 Phase 2: Literature research
	5.2.1 Which elements found in the analysis can be ensured by formative assessment?
	Focus of product and learning goal
	Reflection
	Feedback
	Planning work

	5.2.2 Which instruments in the project management methodology can contribute to improving formative assessment during student projects?
	Waterfall methods (PMBOK, Prince2)
	Lean methods (Lean-KANBAN)
	Agile methods (Agile-SCRUM)

	5.2.3 Selecting the best method
	5.2.4 Focus on product and learning goal
	5.2.5 Reflection
	5.2.6 Feedback
	5.2.7 Planning work

	5.3 Phase 3: Guidelines for projects with formative assessments
	5.3.1 Step 1 Selecting proper approach
	5.3.2 Step 2 Execution with formative assessments
	5.3.3 Formative assessment during a Waterfall project
	5.3.4 Formative assessment during a Lean-Kanban project
	5.3.5 Formative assessment during an Agile-Scrum
	5.3.6 Feedback on research results


	6 Conclusion and discussion
	6.1 Findings
	6.2 Contributions of the study
	6.3 Limitation of the study
	6.4 Future research

	Bibliography
	Appendix 1: Questionnaire storybook used during the interviews
	Appendix 2: Qualitative data obtained from the interviews (selection)
	Appendix 3: Infographic guidelines
	Appendix 4: evaluation form


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



