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Profile of participant teachers 
 

Thirty-six people answered the online survey delivered before attending the SPOON 

workshop Didactics in Practical Work, in Utrecht in December 2019. Twenty-nine of 

them were teachers, 20 defined themselves as males and 7 as females whereas two 

teachers did not answer this question. The other participants were teacher trainers (2 

females and 2 males), students (1 male) and technical teacher assistants (1 male). One 

participant did not indicate his job. Fourteen participants had less than 10 years of 

experience in teaching whereas 20 reported more than 11 years (see figures below). 

 

Most participants teach Physics. While 18 teachers and the student only teach 

Physics, others combine subjects: Physics and Chemistry (3), Physics and Med (1), 

Human & Engineering and Physics (1). One teacher only teaches Science. Also, teacher 

trainers teach Physics and Engineering (1) and Physics and Science (1) and also covered 

Biology (1) and Chemistry (1). Seven participants did not report about the subjects they 

teach.  
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Teachers’ motivations to join the training  

and perceived competences 
 
 

What did motivate you to join this training? 

 

Twenty-four out of 36 teachers answered to this question in the pre-survey. Most of their 

answers (n=11) revolved around practical tools and learning approaches. That is, 

around the dimension of Methodologies within the SPOON assessment framework. 

Teachers mentioned the possibility to learn more about and develop teaching practical 

materials that can address critical thinking, improve their lessons, or make them more 

interesting. Some participants also mentioned the possibility to approach some of the 

challenges faced when implementing practical exercises in the classroom. See for 

instance the following quotations:  

 

To learn more about teaching through practical assignments 

P15 

 

To learn how to make your lesson more interesting 

P10 

 

Interest in how to stimulate critical thinking 

P8 

 

I'm having trouble to let practicals be successful: how does a student learn something 

from it? 

P36 

 

 

Furthermore, four teachers mentioned the willingness to learn more about 

research as a motivation to participate, and another four reported general motivations 

such as “interest”, “curiosity”, or “experience”. One teacher explicitly mentioned the 

focus on skills, as the main motivation to participate:  

 

The subject is important, it’s about skills, which is not enough emphasized in my lessons 

at the moment 

P25 

 

 

One person also acknowledged that it was the information in the leaflet that 

captured their attention to join, and another one mentioned the interest on the lecturer as 

a motivation to participate.  
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Teachers’ self-perception of competences 

 

Moreover, before the workshop, teachers were asked to self-evaluate themselves in 

relation to a set of 6 teaching competences, related to the training content of SPOON 

workshop (see figure).  

 

In general, participants already perceived themselves as “fairly skilled” in many 

of the requested tasks, such as their capacity to teach the different steps of the scientific 

method, to implement activities based on inquiry learning or problem-based learning, or 

to innovate and implement different practical assignments in the classroom. By contrast, 

in the case of the ability to teach the notion of critical thinking in a simple way and to 

critically reflect with students about the scientific method, as well as the capacity to 

design a reliable experiment, almost half of the participants identified themselves as 

lacking some skills.  

 

 

 
 

 

 

Furthermore, teachers were also asked if they could identify any further needs 

related to those competences. Two teachers answered negatively, while 6 positively. Most 

of these answers related to having more practical examples and ideas, to engaging in more 

practice. One person also mentioned the need to learn how to evaluate students when 

teachers engage them in practical learning.  
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Impact of the workshop on teachers’ competences 
 

One week after the workshop, participant teachers received an online survey. This post-

survey aimed to explore their perceptions of the contributions of SPOON workshop to 

improve their STEM teaching competences, as well as key aspects to keep and to 

improve. 17 teachers answered this survey. Questions combined a battery of close-ended 

items to obtain a global picture of teachers’ perceptions in relation to a set of competences 

and open-ended items to further explore such perceptions in-depth. The next sub-sections 

follow the same order. 

 

 

In a scale from 1 to 5, how would you rate the contribution of the SPOON training to 

improve or reinforce the following teaching competences? (related to STEM areas) 

 

The assessed competences in the pre-test were also evaluated by the participants in the 

post-test. This time, participants were asked for rating the contribution of the workshop 

to improve such competences. 16 participants (8 teachers and 8 teacher trainers) 

responded to this question (see figure below).  

 

Looking at the data qualitatively, these responses show a clear contribution of the 

workshop in participants’ skills to teach science in a critical and reflective way. 

Respondents valued positively the workshop in terms of improving their abilities to teach 

the notion of critical thinking in a simple way and to critically reflect with students about 

the scientific method, for which some participants did not see themselves competent in 

the pre-test. Another positive effect of the workshop can be seen particularly in the case 

of the capacity to innovate and implement different practical assignments in classroom 

and to teach the different steps of the scientific method.  

 

 

 
 

However, there are two abilities showing less positive results. This is the case of 

the ability to implement activities based on problem-based learning, for which many 

participants identified themselves as low skilled before the workshop. The other is the 
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ability to design a reliable experiment. Nevertheless, perceptions were positive in general 

in both cases. 

 

The next subsections further explore teachers’ perceptions of the workshop’s 

contribution to train their teaching skills through open-ended questions about the 

workshop’s impact and aspects to both reinforce and improve.  

 

 

 

As a teacher, do you think the SPOON training has contributed to reinforce or improve 

any of your teaching competences related to STEM? 

 

The 17 teachers answered to this question in the post-survey and considered that the 

training had contributed to reinforce or improve their teaching competences related to 

STEM.  

 

Specifically, most teachers (n=9) reported an impact in their teaching skills 

regarding practical approaches, through the provision of methods and tools easily 

transposable to the classroom. According to them, such impact applies not only to their 

ability but also to their motivation and inspiration to engage in practical approaches in the 

classroom. See for instance: 

 

Yes, the tools used are very relevant for improving STEM classes. I mostly see it as a 

way to sharpen the inquisitive attitude of students.  

P9 

 

Yes, it motivates me to reconstruct my practicals towards inquiry skills instead of 

construction of knowledge  

P3 

 

Yes, it gives ideas as well as spirit. 

P14 

 

Yes, we are going to adopt the lesson series in our own teaching program 

P5 

  

Connected to this, five teachers also reported an impact in their teaching 

awareness, by fostering their critical reflection on different learning approaches and the 

ways they build and develop practical exercises with their students. As the following 

quotes illustrate: 

 

Yes, it has made me rethink whether my methods of measuring and calculating are 

scientifically accurate.  

P1 

 

YES, it makes me think about my approach. 

P13 

 

Yes, some depth in thinking about inquiry pedagogics 

P7 
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Furthermore, two teachers mentioned increasing their skills related to doing 

research and approaching the scientific method.  

 

 

What aspects of the SPOON training have been essential for the contributions you 

mention above? 

 

Twelve out of 17 teachers answered to this question. The most reported positive aspect 

of the workshop (n=8) was the provision of specific activities, which were during the 

training. In this regard, teachers mentioned attributes of the activities proposed, such as 

their effectiveness and applicability, as well as the participatory approach in which they 

could themselves experience and discuss the activities with the trainer and the rest of the 

teachers. See for instance: 

 

Compact activities direct to the point. E.g. scientific organizer 

P4 

 

Doing the activities myself and discussing the applicability of them. 

P8 

 

The simplicity of the theory and the experiments. 

P3 

 

Furthermore, three teachers identified the focus on critical thinking as one of the 

strengths of the training to train their teaching skills: 

Being critical about the data you receive or collect yourself. 

P6 

 

Nothing is what it seems 

P10 

 

Finally, one teacher also mentioned the skills and attitude of Freek Pols as key to 

its impact: 

Enthusiasm and knowledge of the trainer 

P14 

 

 

  

 

And what aspects of the workshop could be improved in order to reinforce your 

competences? 

 

When asked to identify aspects to improve, 11 out of 17 teachers provided an answer. 

Teachers were generally very positive with the workshop and the only aspect to improve 

found in their answers was time, mentioned by three participants. In this regard, teachers 

stated that they would have liked to have more time and that ‘during the WND 

(Conference) everything happens very fast’ (P13). 
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Nevertheless, for most of the teachers the workshop was fine in its actual form 

(n=4) or some aspects could be added, but as an extra value (n=3). Regarding the latter, 

teachers suggested approaching other topics in further workshops, providing notes of the 

session and working also on the next steps (without further specifying). See for instance: 

 

Very fruitful discussions during the workshop; writing minutes of these discussions 

would help in remembering the details and in communicating the findings with 

colleagues who could not be present. 

P5 

Paradoxically, one teacher explicitly mentioned the critical stance implied in the 

activity of the ruler: 

The activity with the (rigged) ruler was a bit unfair. It is like an easter-egg hunt; who 

can find all the hidden pitfalls? 

P8 

 

 

Do you see yourself able to implement with your students the activities facilitated in 

the training?  

 

The 17 teachers answered to the question in the post-survey about replication in their 

classroom. All of them reported that would feel able to implement the activities by 

themselves. However, ten of them also mentioned limitations. 

 

 

 
 

 

 

 

Among the people who reported limitations, five explained them (while two did 

not provide a further answer and two report positive aspects). The main limitation 

mentioned was the time available in the curriculum for such practices (n=3). Further, 
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two participants acknowledged needing more training or more practice and one was 

critical with the approach. The following quotes summarize teachers’ answers: 

 

A few cases need time investment, I am quite busy  

P15 

 

Carrying out the lessons will work, however a number of forgotten details will have to 

be worked out anew by trial and error. 

P5 

 

As said, some of these activities felt like an easter-egg hunt. 

P8 

 

Furthermore, eight teachers explained why they considered they would be able 

to replicate the activities from the SPOON training. The most reported aspects (n=4) 

were the access to practical and transposable materials and the inspiration got from 

the examples: 

 

Because they are applicable immediately. 

P9 

 

It was very student-friendly and activating.  

P11 

 

Got access to material and I see direct application in my lessons 

P4 

 

 

Also, one teacher mentioned that he already applied similar activities, while 

another emphasized the value of the approach presented as a motivation to implement it:  

 

It is an approach that makes sense, mostly for VWO students, to learn to look at data 

critically and consciously. 

P6 
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