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Promoting risk literacy of learners in Kenya  

in the context of mycotoxin-contaminated maize 

 

Kenya is a region with a high risk of contamination of the staple-food maize with mold, which 

can lead to fatal poisoning or cancer. Utilizing simulations, model experiments and serious 

games, the SoLFOOD project sensitizes Kenyan students and empowers them with risk-

minimizing action strategies regarding mold-contaminated maize. The pilot phase of the 

intervention is conducted in Germany, after which it will be transferred to Kenya. To evaluate 

the effectiveness of the intervention, a pre- and post-test design is used, assessing the impact 

on learners’ risk literacy. This article aims to outline the intervention and the study design. 

 

Mycotoxin poisoning: A risk-related issue (RRI) 

In Kenya, maize is cultivated primarily by smallholder farmers. When cultivating maize, 

fungal infestation and the subsequent contamination of the crops with mold toxins, commonly 

referred to as mycotoxins poses a significant challenge (Omara et al., 2021). Mycotoxins 

include, for example, aflatoxins, which are highly mutagenic and carcinogenic (Henry et al., 

2002). In addition to the long-term consequences of consuming contaminated food, such as an 

increased risk of developing kidney, lung, and especially liver cancer, acute aflatoxin 

poisoning (aflatoxicosis) represents another significant risk factor (Shabeer et al., 2022). In 

2004, 317 outbreaks of acute aflatoxicosis and 125 deaths from aflatoxin poisoning were 

reported in Kenya (Lewis et al., 2005). Mycotoxins can contaminate maize at any stage of the 

harvesting process. Factors such as humidity, temperature and insect damage promote mold 

growth in the field and during storage (Shabeer et al., 2022). Contaminated harvest products 

can therefore no longer be used as food for human consumption without posing a health risk. 

This results in both economic and nutritional losses, which can lead to malnutrition and 

hunger. Thus, the context of mycotoxin-contaminated maize represents a risk-related issue 

(RRI). 

The intention of the international SoLFOOD project, funded by the German Federal Ministry 

of Food and Agriculture is to contribute towards improving smallholder maize production 

chain in Kenya. The project aims to raise awareness of the health risks associated with 

consuming contaminated food and to enable local communities to adopt strategies that reduce 

such risks while also promoting a sustainable development. Secondary school pupils represent 

an important demographic with the potential to act as multipliers, next to smallholder farmers 

because they are frequently involved in agricultural activities within their families. The goal 

of SoLFOOD is to improve the health and well-being of the local population and protect them 

from acute aflatoxicosis outbreaks and long-term consequences. To achieve this, educational 

measures aimed at enhancing risk literacy are developed and evaluated. 

 

Risk literacy 

The ability to understand, interpret and evaluate risks in order to make appropriate decisions 

is commonly referred to as risk literacy or risk competence (Aven, 2024; Garcia-Retamero et 



 

 

 

 

 
 

al., 2019). To evaluate and interpret risks, it is necessary to first outline the different concepts 

of risk. Hansen and Hammann (2017) differentiate the concept of risk used in science contexts 

into two opposing paradigms: the realist and constructivist paradigms. The realist paradigm is 

based on an objective understanding of risk, which is determined by statistical data and 

mathematical risk assessment. In this scientific approach, risk is understood as a phenomenon 

that can be measured or calculated. The constructivist paradigm, in contrast, is based on a 

subjective and intuitive definition of risk, which closely relates to individual risk perception 

and may differ from the results of scientific risk assessment. To promote risk literacy 

holistically, Hansen and Hammann (2017) recommend taking both approaches into account. 

This allows for an interconnection of subjective and objective elements, providing a broader 

view of individual risks. To achieve this, the authors have formulated three core components 

of RRI that could form a foundation for fostering risk literacy (Figure 1). 

The first core component, 

"Scientific Knowledge and 

statistics/probability," is derived 

from the realist paradigm and 

emphasizes domain-specific 

knowledge about the risk context 

along with statistical literacy. 

However, to evaluate real-world 

risks more than mere subject 

knowledge and a basic 

understanding of probability and 

statistics is demanded (Aven, 2020). 

This is addressed in the second core component, "knowledge about science", which emerges 

from the constructivist paradigm. (Hansen & Hammann, 2017). This component focuses not 

only the scientific methods, data collection, and the associated challenges of data reliability 

and validity, but takes the broader role of science in society into account. For instance, how 

scientists' attitudes, as well as various stakeholders may influence the research, and therefore 

the study outcomes. The third core component is centered on the implementation of both 

paradigms. It focuses on identifying and evaluating risks while considering different scenarios 

and approaches. Of central importance are risk-benefit analyses, which provide the foundation 

for the decision -making process when discussing risk-related issues (Hansen & Hammann, 

2017). Intervention measures aimed at promoting learners' risk literacy should consider these 

core components of RRI. 

 

Methodological approach 

With the aim of promoting the risk literacy, learning materials that address the three core 

components of RRI and are context-relevant are developed based on a literature review. The 

first core component focuses on domain-specific knowledge about the risk context as well as 

statistical literacy. Digital technologies are an effective medium to present and communicate 

risks and the results of professional risk assessments (Aven, 2024). Additionally, several 

authors suggest using pictograms and icon arrays to visualize natural frequencies (Galesic et 

al., 2009; Garcia-Retamero & Cokely, 2017). To promote the statistical component of risk 

literacy Heuckmann et al. (2024) recommend using computer-based simulations. These allow 

(1) Scient if ic knowledge 

and stat ist ics

/ probability

(2) Knowledge about

science

(3) Risk 

assessment

R
R

I 
C

O
R

E
 

C
O

M
P

O
N

E
N

T
S

P
A

R
A

D
IG

M
 

O
F

 R
IS

K

Realist  

paradigm

Construct ivist

paradigm

Figure 1: Paradigms of risk and the three core 
components of risk-related issues, based on the model 

of Hansen & Hammann (2017) 



 

 

 

 

 
 

the visual representation of risk by interactively varying influencing factors. Therefore, an 

interactive simulation is developed to foster the first core component. 

Previous research has suggested that hands-on materials are suitable to promote learners' risk 

literacy. (Martignon & Krauss, 2009; Till, 2014). The direct and independent interaction with 

the learning content enabled by hands-on materials can for example foster the learning of 

domain specific knowledge (Kontra et al., 2015). In science education, student experiments, 

benefiting from the advantages of hands-on materials, are an established method. Students 

gain experiences with scientific methods and procedures by experimenting independently and 

therefore acquire knowledge about science (Emden et al., 2019). For this reason, hands-on 

experiments are designed to promote the second core component. If the risk exposure of the 

original substances in an experiment is too high, for example when usings molds and 

aflatoxins, model experiments can be used, in which the substances are substituted with less 

dangerous ones with analogous behaviors (Sommer et al., 2017). Heuckmann and Hansen 

(2019) have already used model experiments in the context of smoking prevention to 

demonstrate the health risks of cigarettes. However, the effectiveness of student and model 

experiments has been overlooked in previous risk literacy research. Thus, evaluating this 

method represents an area of research interest. 

To promote the third core component, so-called serious games are a suitable measure. The 

term serious game is used more broadly to describe games that not only entertain the players, 

but also provide learning contents (Blötz, 2015). Studies by Taillandier & Adam (2018) and 

Mason & Loader (2019) examined this method to promote risk management or risk 

assessment. Serious games offer the advantage that learners can practice making decisions in 

a simulated risk situation without being exposed to a real risk (Blötz, 2015). 

After the simulations, model experiments, and the serious game are designed, a longitudinal 

intervention study is conducted to answer the following research question: To what extent do 

learning materials based on the core components of RRI promote the risk literacy among 

learners? To measure risk literacy, the Berlin Numeracy test was developed by Cokely et al. 

(2012). The test primarily focuses the statistical literacy, thus reflecting the realist paradigm. 

However, the results do not reflect all aspects of risk literacy, as the subjective elements of the 

constructivist paradigm are not considered. Therefore, the Berlin Numeracy test is combined 

with psychological questionnaires on risk perception for data collection. 

The test instruments will be piloted in both Kenya and Germany. The learning materials, on 

the other hand, are first tested in Germany. They will then be tested for their applicability to 

Kenya and any necessary adjustments will be made. Finally, the main study is conducted in 

Kenyan secondary schools. The findings contribute to theory building and generate 

implications for practical science education. 
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