
Motivating students by giving responsibility 

during lab classes 

Laboratory of Food Chemistry (FCH) 

Julia Diederen 



This presentation is based on the course 

Food Chemistry 

 2nd year Bachelor Food Technology 

 This year: ~190 students 

 2 groups: ~95 students per group 

 

 Lectures / knowledge clips 

 Exercises (digital) 

 Calculation cases (digital) 

 Lab classes 
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General learning objectives for lab classes 

8 groups of learning objectives (Kirschner and Meester 1988) 

 Formulate hypotheses 

 Solve problems 

 Use knowledge and skills in unfamiliar situations 

 Design simple experiments to test hypotheses 

 Use laboratory skills in performing experiments 

 Interpret experimental data 

 Describe clearly the experiment 

 Remember the idea of an experiment over a long period 
of time 
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Challenges in many laboratory classes - I 

I: Students having cognitive overload 

● It is often the instructional format which causes an 
overload 

Make instructions more implicit  
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Lab manual 
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Explicit information in lab manual 
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3. Add 1.6 ml 2.5% phenol solution to each tube. 
3. Using a pipette, add 1.6 ml 2.5% phenol 

solution to each tube. 

3. Using a pipette, add 1.6 ml 2.5% phenol 

solution (stored in the safety cabin next to the 

fumehood) to each tube. 

3. Using a pipette, add 1.6 ml 2.5% phenol 

solution (stored in the safety cabin next to the 

fumehood; the bottle looks like this...; take 

care: phenol is toxic, so work in fumehood, wear 

gloves and put on safety glasses) to each tube. 

3. Using a pipette, add 1.6 ml 2.5% phenol 

solution (stored in the safety cabin next to the 

fumehood; the bottle looks like this...; take 

care: phenol is toxic, so work in fumehood, wear 

gloves and put on safety glasses; phenol waste 

is collected in the phenol waste container, 

located in the cabin under the fumehood) to each 

tube. 

3. Get a 5 ml pipette and a number of pipette 

tips (present on your lab bench), add 1.6 ml 

2.5% phenol solution (stored in the safety cabin 

next to the fumehood; the bottle looks like 

this...; take care: phenol is toxic, so work in 

fumehood, wear gloves and put on safety glasses; 

phenol waste is collected in the phenol waste 

container, located in the cabin under the 

fumehood) to each tube by setting the volume to 

1.6 ml using the centrally located rings, 

placing a tip on the discharge end of the 

pipette, .... The compounds formed in step 5 

(furfural and hydroxymethylfurfural) will react 

with phenol to a yellow-orange coloured complex. 

Provide implicit information 
 (Kolk et al, 2012) 



Solution: WebLabManual 
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Challenges in many laboratory classes - II 

I: Students having cognitive overload 

● It is often the instructional format which causes an 
overload 

II: Students are not motivated 

● Students do not feel responsible 
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We have learned that during lab classes ...  

... students who are responsible for their own planning 
and their own choices,   

 are more motivated 

 are more aware of what they are doing  

 Are more aware of why they are doing this 
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Giving students responsibility 

Lab classes start with a list of assignments  

Assignments give students the goals of the experiments 

 

 For each assignment student choose themselves which 
method they need to perform 

 Students make their own work-flow in ExperD 

 Student plan the experiments themselves 

 Each student write his/her own report 
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Example of Assignments 

 Students work in 
groups of 3 

 Assignments are 
divided over the 
3 students 
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Making experimental work-flow (ExperD) 
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During the lab classes 

 Students use ExperD:  

● Overview 

● Communication 

 Student use WebLM 
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Challenges in many laboratory classes - III 

I: Students having cognitive overload 

● It is often the instructional format which causes an 
overload 

II: Students are not motivated 

● Students do not feel responsible 

III: Students start not well-prepared 

● Often lack theoretical background 

● Often do not know what they are doing / why 

 pre-lab activities  
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Preparing: Pre-lab activities 

1: Making the set-up in ExperD 

● Students know the assignments (goal) 

● Students know why they perform the methods  

 

2: Pre-lab questions 

● Students understand the steps of the methods  

● Each method has pre-lab questions 

● Need to be answered for chosen methods 

● Some include movies of known “problems” 
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Pre-lab questions: prepare mode 
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Set-up - schedule 
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Day Activity 

Thursday Make set-up with group (ExperD) 

Friday Answer pre-lab questions (WebLM) 
Check set-up with supervisor (ExperD) 

Monday – Friday Experiments 

Monday – Friday Experiments 
Finished: Start writing 

Monday – Tuesday Writing 

Wednesday Peer-review 

Friday Review report with supervisor 



Special thanks 

www.labbuddy.net 

(Koos van der Kolk, 
Kryt bv) 
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http://www.labbuddy.net/

