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Abstract

Education for sustainability is essential from an early age. The paper reports on evaluating a
model early childhood education for sustainable development program called ’Growing
Microgreens in nursery schools’. The program was developed in an environmentally specialized
kindergarten, Seminko. Microgreens are young plants of various vegetable species grown in soil
and harvested approximately after ten days. The simplicity of growing microgreens makes it an
appropriate activity for preschool-age children. Besides rewarding the children with nutritious
food, it brings children the opportunity to develop key competencies and pre-literacies.
The program was developed in the Czech Republic in 2019 and is based on program theory. It was
validated in 53 classrooms with 1051 preschoolers by the action research method (tools of mixed
design). Activities were disseminated through a manual for teachers, which covered theory and
practice, including legal and hygienic guidelines. Results were collected using a questionnaire.
The evaluation focused on (a) quality and (b) efficiency. (a) Overall, using the predetermined
criteria, involved teachers provided positive feedback on the program. Some complications were
found, and possible solutions were suggested. (b) Most of the children (74 %) benefited from the
program. The older (5-6 years old) benefited more than the younger ones. Better results were
achieved in classrooms where the entire package of activities, including cultivation and theme-
related activities, was implemented.

Keywords: early childhood education for sustainability, ECE settings, sustainable
education, preschool, microgreens, education for a healthy lifestyle, gardening, LOHAS.

1. Introduction
Education for sustainability and a healthy lifestyle
We are in challenging times that require new and sustainable ways of living. The number of
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people on our planet is growing exponentially. This forces us to change our behavior and live
sustainably. Sustainable development is a scientifically grounded approach that aims to meet the
needs of the present without compromising the ability of future generations to meet their own
needs. It integrates environmental, economic, and social aspects, emphasizing resource
conservation, equitable prosperity, and ecological balance (Brundtland, 1987). The United Nations
declared 2005—2014 as the Decade of Education for Sustainable Development, emphasizing the
role of education in achieving global sustainability (UN, 2015). Since the beginning of this decade,
we have transitioned from environmental education to sustainability education. We are gradually
shifting towards an era of environmental and sustainable education. We understand that the
environment, sustainability, health, peace, and democracy are interconnected. Therefore, we need
to establish strong relationships between children and their surroundings and between humans
and non-humans (e.g., local food movements, whole school approaches, ecovillages). This is from
the perspective of Wals et al. (2017).

In the context of sustainability education, LOHAS (Everage, 2002; Howard, 2007; Roberts,
2010) can be seen as a way to promote sustainable practices and a healthy lifestyle from an early
age. By engaging children in gardening, healthy eating, and environmental responsibility activities,
we can help them develop a sense of connection to our world and a commitment to preserving it for
future generations.

Sustainability in kindergartens

This paper focuses on early childhood education for sustainability (ECEfS). Human actions
profoundly impact the environment, which in turn affects young children. Group of preschool
children was identified as one of the most essential and neglected groups (Davis, 2009), and it is
still not receiving the attention it needs; however, much work has been started in this field (Davis,
2014; Davis, Elliot, 2014; Arlemalm-Hagsér, Pramling Samuelsson, 2021).

Early childhood education (ECE) and education for sustainability share many similarities.
Professionals in ECE adeptly utilize a range of techniques such as inquiry-based learning,
contextualized learning, thematic teaching, storytelling, and leveraging children's everyday
experiences to achieve this goal (Hagglund, Pramling Samuelsson, 2009; Daries et al., 2009;
Engdahl, Arlemalm-Hagsér, 2014). Kindergartens can promote sustainable learning communities
by empowering children and adults to minimize environmental impacts and enhance sustainable
practices in and beyond early childhood settings (Elliot, Davis, 2009; Daries et al., 2009). Despite
these similarities and opportunities, early childhood educators are unfamiliar with the term ECEfS
and do not know what sustainability means (Elliot, Davis, 2009). The barriers to discussing
complex topics with children can stem from fear of complexity, concern about age-appropriateness,
lack of research, or reluctance to make changes in their settings or no professional development in
this area (Elliot, Davis, 2009; Daries et al., 2009; Davis, 2014; Arlemalm-Hagsér, Sundberg, 2016;
Engdahl et al., 2021; Furu, Heilala, 2021). Teachers often believe they are incorporating
sustainability into their curriculum by simply being outdoors, informing about nature, and
promoting recycling, while other aspects of sustainability are given less attention (Daries et al.,
2009; Elliot, Davis, 2009; Davis, 2014; Arlemalm-Hagsér, Sundberg, 2016; Engdahl et al., 2021).
However, that is not enough. We must adopt a holistic approach highlighting the interconnections
between social, economic, and environmental development and updating the curriculum and
pedagogical theories beyond nature education (Davis, 2014; Davis, Elliott, 2014; Carr et al., 2021).
We need a 'whole school approach' — to ECEfS, as Daries et al. claim (2009, p. 116):

The group recognizes that children follow our examples, not just what we say. Early
Childhood Education settings and services need to be places where sustainability is practiced. This
means that all early childhood education settings should examine their own ‘ecological footprints’
and work towards reducing waste in energy, water, and materials. They should aim to live out
democratic and participatory social practices, and practice what they teach.

Several countries are taking steps towards Early Childhood Education for Sustainability
(ECEfS), but Australia and Sweden are leading the way. This is evident in the professional uptake
of Education for Sustainability (EfS), national curriculum initiatives, and research outputs (Davis,
2014; Arlemalm-Hagsér et al., 2021; Engdahl et al., 2021). Finland is also highly concerned about
ECESS (Furu, Heila, 2021). Education for Sustainable Development has been integrated into the
curriculum in several countries, such as the ones mentioned above. However, it has not yet been
fully adopted in many other countries, including the Czech Republic. In contrast to these countries,
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researchers are still struggling to emphasize the significance of nature for children. A holistic
approach to sustainability is emerging very slowly.

Nonetheless, many individuals, initiatives, and facilities follow the example of more experienced
countries and directly attempt sustainability in preschool education (Engdahl et al., 2021).

There is a global organization called Transnational Dialogues, comprising researchers who
convene at conferences, exchange emails, hold online meetings, and collaborate to produce books.
They primarily finance their travel and expenses for attending meetings, where they discuss the
requirements of the ECESS research and practice field (Davis, Elliott, 2014).

Czech kindergartens

The first public Czech preschool institution was founded by Jan Vlastimir Svoboda in 1832,
and since then, preschools have shifted their focus from just caring for children to providing
education (Opravilova, Uhlifova, 2017). Nurseries emerged due to the trend of working mothers,
which continued during the socialist regime. However, this led to negative memories for many
adults, and the number of nurseries decreased in the early 1990s when Zdenék Matéjéek suggested
mothers care for their children alone until age 3. The Czech Republic has over 5,400 kindergartens,
serving over 94 % of preschool children. The country has public and non-public kindergartens.
A public kindergarten class typically has one teacher for every 22 children (MSMT, 2021).

The Czech curriculum is a framework (VUP, 2021) that enables schools to use different forms
and methods of education and to adapt instruction to specific regional and local conditions,
opportunities, and needs based on the place and the community in which the children grow up.
It has integrated character, focuses on critical competencies, and schools plan their work in
integrated blocks. It propagates situation learning from everyday life situations in the context
around the child. The curriculum is divided into five areas: the child and their body, the child and
their psyche, the child and the other, the child and society, and the child and the world. Although
sustainability is not explicitly included in the national curriculum for early childhood education,
its principles are deeply ingrained. The Czech curriculum is undoubtedly a good starting point for
sustainable education and has many opportunities for ECEfS.

In past years, many governments have provided financial support for every dimension of ESD
(e.g., landscaping of the gardens and purchasing material for environmental education,
multicultural education projects, and digitalization...). However, few initiatives in the Czech
Republic are comprehensively oriented towards the whole ECEfS.

We discuss the implementation of ECEfS in the Czech Republic and review a program in
Czech kindergarten Seminko, which was spread over the country, to provide insight into ESD
interpretation and execution in ECE settings.

Seminko kindergarten

The kindergarten Seminko was founded by Emilia Strejckova, the nestor of Czech
environmental education, in Prague, the capital of the Czech Republic (Strejckova, 2005;
Jancarikova et al., 2024).

The Seminko Kindergarten was one of the first kindergartens in the Czech Republic to be
established in an eco-centre. The kindergarten has garden and forest classes. Its curriculum
includes many specific elements such as SWAPs, intergenerational meetings and celebrations, and
diverse and inclusive feasts, and it emphasizes democracy as a crucial aspect of children's daily
lives. Much attention is paid to nutrition (organic food). This kindergarten, therefore, serves as a
demonstration kindergarten. Its gates are open to students in the kindergarten teacher education
program. Seminko Kindergarten is a faculty school of Charles University, and teachers closely
cooperate with academic researchers.

This paper introduces one of the activities that has spread from the Seminko Kindergarten to
other Czech kindergartens: Growing microgreens with preschool children.

Growing microgreens with preschool children

Microgreens, also known as vegetable confetti, were first introduced in San Francisco,
California, in the late 1980s (Kyriacou et al., 2016). These young and tender greens with many
species have recently gained popularity as a culinary trend due to their unique characteristics. They
are grown for 7-14 days and harvested above ground after developing fully developed cotyledon
leaves (seed leaves). They are often used as decorative elements in meals due to their vibrant
colors, textures, and flavors (Treadwell et al., 2020) and are an excellent source of vitamins (Xiao
et al., 2012).
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The program of growing microgreens with preschool children was designed in the
kindergarten Seminko in 2019. The set of activities was designed by program theory (NAAEE,
2000; Rossi et al., 2004) and is based on legislative and curriculum documents (see Table 1).
Sixteen sub-activities are divided into five stages of microgreens: activities with seeds (species
recognition, creating mandalas, recognition of sounds), sowing (weighing, sowing, experience with
geotropism), caring (watering, growth observation, poem with movement), harvesting and tasting
(harvesting, tasting, production of flavored butter, creating a herbarium), and composting
(vermicomposting, observation of compost loosening, microgreens for birds). In addition to
cultivation, other activities are also included in which children use the topic of microgreens in
individual stages of growth. The set is scheduled for 15 working days; every activity lasts 5 to
30 minutes daily. Implementing each activity is unnecessary due to insufficient tools, time, etc.
However, it is required to cover all outputs (spider visualization is included; see Figure 1).
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Fig. 1. Spider visualization

A magnetic board/cork bulletin board was used to record information (growing diary) during
the program, filled with photos, tables, and drawings. This helped children compare the changes
and communicate about the program with each other, parents, and teachers. It also helped with the
final reflection.

Present study

This research aimed to determine if growing microgreens is appropriate for pre-schoolers
and if it leads to specific outcomes. The study was conducted in the Czech Republic over five
months, from November 2020 to March 2021. The activities were carried out in kindergartens
during February and March (before school closures due to the Covid pandemic). A total of
55 female kindergarten teachers participated in the study, working in 53 classes with 1051 children.
On average, there were 19.8 children per class. Nineteen teachers (with 483 children) finished the
entire set.

2. Methods

The action research method was used. The action research was carried out using a set of
activities summarised in a teacher's manual (Kapucianova, 2021; Kapucianova, 2021a). The manual's
purpose was to make it easy for ECE settings to understand without additional explanation from the
author while also educating teachers about the theoretical background. Moreover, it includes
recommended aids, risk analysis, and legislative conditions for growing edible crops in kindergartens
in the Czech Republic.

The action research aimed to improve an educators' practice by implementing changes
involves action, evaluation, and reflection, all made by the participants, according to Clark et al.
(2020). Both qualitative and quantitative approaches were employed. The teachers utilized
observation, interview, and group discussion, considered qualitative methods. Meanwhile,
the researchers used a qualitative and quantitative questionnaire (see Appendix 1).

The sample consisted of kindergartens who signed up to try a set of activities. It was
promoted to schools through the initiative Truly Healthy School (Skute¢né zdrava skola).
We ensured that the enrolment represented the situation in the Czech Republic. Different types of
kindergartens were included in the study, such as small and large kindergartens, urban and rural
kindergartens, private and state kindergartens, kindergartens with a focus on environmental
education, and those with a different focus, as well as kindergartens catering to children with
special needs.

For environmental education, we focus on quality and efficiency in the evaluation
(Jancarikova, 2010). Quality assessment (whether the activities are appropriate to the age and
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number of children, suitably timed, ideally implemented, etc.) was evaluated according to the
evaluation table using methods such as Czech education Centre ’Pavucina’ (Pavucina SSEV, 2022),
which was modified for the needs of this study (see Appendix 1). Evaluating efficiency can be
difficult in preschool education due to the children's young age. Therefore, we focused on assessing
the outputs by using SMART criteria — specific (describes an action, behavior, outcome,
or achievement that is observable), measurable (details quantifiable indicators of progress towards
meeting the goal), audience (is meaningful, realistic, and ambitious; the audience can), relevant
and time-bound (delineates a specific time frame) (NAAEE, 2000). This is why the questionnaire
had two parts. The first part involved the pedagogue evaluating a set of activities designed by the
authors. The second part involved the pedagogue's self-evaluation of their implementation in class,
including assessing the achieved outputs.

To evaluate the set of activities, we analyzed teachers' responses across 19 criteria.
For criteria 1-14, we assessed all kindergartens, while for questions 15-19, only those who
completed the set of activities were included in the analysis. This is because some kindergartens
were unable to complete the set of activities due to COVID-19 measures.

Statistical analysis

A simple item analysis was performed for each item in the questionnaire. This analysis
consisted mainly of determining the average rating of each criterion (items 1-19 of the
questionnaire, see Appendices) and determining the average achievement rate of each output
(questions in item 20). For the purposes of statistical processing, the criterion ratings are treated as
a numerical variable (points).

In addition, differences in the criteria ratings and the achievement rate of each output
between classes that completed all activities and other classes were evaluated. For these purposes,
a non-parametric Mann-Whitney U test was used because of the discrete scales on which teachers
rated the individual criteria and outputs.

The calculations were realized by R 4.3.1. The level of significance @ = 0,05 used in all tests.

3. Results

The research found that kindergarten teachers have positive attitudes toward a proposed set
of activities. The results indicated that the set of activities received exceptionally high scores, with
average scores for individual items ranging from 3.58 to 3.91 points (out of 4 points). The scores of
individual items are presented in Figure 2. We also identified possible solutions, such as creating a
reflection system, incorporating activities for reflection and conclusion, and reducing output
requirements for groups with younger children. Additionally, we found that microgreen growth in
kindergartens rates varied depending on factors like temperature and lid usage, which brought the
need to adjust the plan during implementation according to the growth rate of the microgreens.

The activities were evaluated and analyzed based on the responses of those who participated.
Two research questions were answered: one concerning the program's quality of program and the
other concerning the quality of implementation. The survey revealed that kindergarten teachers
had a positive attitude toward the set, with no statistically significant difference in the evaluation
between teachers whose classes completed all activities and teachers who only managed a portion
of the activities with children (p > 0.05 in all cases). The level of implementation was also high in
individual kindergartens (see Table 2). It was found that the set of activities was very attractive to
children and teachers, encouraging them to repeat it. Kindergartens that implemented all activities
achieved higher outputs than those that implemented only microgreen cultivation (see Figure 3).
However, only in the case of Output 2 and 3 are the differences between these groups statistically
significant (W = 56.5, p = 0.048 for Output 2, and W = 77.5, p = 0.007 for Output 3, respectively).
This finding shows that educational programs for preschool children should include
comprehensive activities of various kinds.
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Fig. 2. Teachers' responses across 19 criteria
The child explains selected natural laws 62%
(plant natural cycle, plant growth, gravity, 57%
etc.). 67%
The child applies an extended vocabulary in 59%
plant biology in communication and 49%
recognizes certain microgreens. 70%
The child has a positive attitude towards 80%
cultivated microgreens and uses them to 70%
decorate his meals. 92%
The child often seeks contact with nature 79%
(+]
(natural materials, plants, and their parts), 67%
. . (+]
i e iy 10 -
. Q,
plan their free play. 93%

The child describes and demonstrates the 76%
basics of growing microgreens (i.e., sowing, 72%
caring for them, harvesting). 81%

0% 20% 40% 60% 80% 100%

Total score in average
M Total score in classas, which missed some activities

B Total score in classas, which realized all activities

Fig. 3. Comparison of outputs according to the degree of completion

In general, we achieved the desired results for successful realization with most children, with
at least half managing to accomplish all outputs. 74 % of children in each class achieved all
expected results satisfactorily.

Respondents often noted that all the 5-6-year-olds achieved all outputs, while some of the
younger children struggled with outputs related to their knowledge of names. According to teachers,
these outputs were also unachievable for children with limited language skills.
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The research produced several noteworthy findings. For instance, many respondents
reported using the topic for distance learning (COVID) and being inspired to spend more time in
their garden. We believe this could be useful for connecting families and kindergartens.
Additionally, we discovered that growing microgreens indoors can be a meaningful activity for
children with special needs.

While implementing a set of activities with an age-homogeneous group of three-year-old
children, it is essential to remember that some younger children may only watch. Still, they are
more likely to get closer to nature when they see adults interacting with it. The questionnaire
survey results show that teachers can adapt the program for their children, even for classes with
two-year-old children or rehabilitation hospital staff.

4. Discussion

Growing microgreens has positive effects on the overall development of a preschooler. This is
consistent with the findings described earlier. Incorporating gardening and plants in
environmental education is crucial, as studies have shown their benefits (Miller, 2007; Morgan et
al., 2009). The mere presence of plants can positively impact health (Ulrich, 1984; Wells, Evans,
2003), enhance mood (Dopko et al., 2019), and create a more positive psychosocial classroom
climate (Jancarikova, 2010). Additionally, plants in the environment foster cooperation and a
sense of belonging among children (Cheng, Monroe, 2012) and can increase prosocial behavior
(Dopko et al., 2019; Chang et al., 2016). Engaging in gardening activities can positively affect a
child's development. For instance, gardening can improve a child's motor skills (Miller, 2007),
enhance their overall well-being (Giraud et al., 2021), foster a sense of teamwork and school
community (Robinson, Zajicek, 2005; Alexander et al., 1995; McMane, 2013; Bergan et al., 2021),
and develop their problem-solving and social skills (Chang et al., 2016). Additionally, gardening
can boost a child's literacy and mathematical abilities (Miller, 2007) as well as their scientific
knowledge (Miller, 2007; Hasanah et al., 2019; Lopez-Banet et al., 2022). Gardening activities can
encourage children to try new foods (Chang et al., 2016; Bergan et al., 2021) and promote food
literacy more broadly (Grubb, Vogl, 2019).

Microgreens are an ideal model organism for enhancing scientific literacy. In the Czech
Republic, programs using animals — corn snakes (Jancarikovd, 2020) and red-eared sliders
(Lyzbicka, 2020), as model organisms have been developed for preschoolers. These programs also
included other activities besides activities with the model organism, but they had to be led by
experts. The microgreens program, guided by the teacher, is a cost-effective and easy-to-manage
program that does not require long-term responsibility. A study on programs foraging and
gardening in kindergartens in Norway found that mutual engagement between children and
teachers resulted in more learning and exploration than when external stakeholders were involved
(Bergan et al., 2021).

In Spain, a set of activities using edible plants was developed to teach nutrition and scientific
skills to preschoolers. Results showed that the students in the experimental group acquired
essential scientific competencies related to plant foods and learned new scientific content while
developing research skills (Lopez-Banet et al., 2022). However, several barriers were identified,
including a lack of materials, tiny garden space, limited activity time, teacher support and
expertise, and a lack of understanding from school management, parents, and the public (Lopez-
Banet et al., 2022). Some similar barriers were also found by Buresova (2007): lack of enthusiastic
teachers, poor material conditions, insufficient garden maintenance hours, and overwhelming
student numbers. Interestingly, Rickinson (2004, as cited in Dyment, 2005) came with similar
conclusions in research on barriers to outside learning: a lack of teacher understanding, self-
confidence, and support, as well as fears of losing control and curriculum gaps. Growing
microgreens eliminates many of these problems. This ensures the comfort and safety of the class
and provides several benefits for the children. It is an easy and undemanding activity that can
boost the confidence of teachers who wish to grow plants in the garden during spring. The set of
activities also demonstrates that not many tools are required, and those can often be made from
waste material. Additionally, it inspires incorporating plant cultivation into curricular documents
to help achieve various goals related to school management.

Activities of this type help prevent Plant Blindness, which has biological and cultural causes
(Wandersee, Schussler, 1999; Schussler, 2001). By teaching children about the importance of
plants in the ecosystem and their daily lives, we aim to reduce plant blindness. Research has shown
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that certain activities, such as gardening and plant-oriented programs, can lower plant blindness
and that people who are more interested in plant-related activities tend to notice them more
(Tunnicliffe, Reiss, 1999; Strgar, 2007; Patrick, Tunnicliffe, 2011; Amprazis, Papadopoulou, 2018;
Pany, 2014; Comeau et al., 2019). Our efforts align with Sustainable Development Goal 15, which
calls for protecting terrestrial ecosystems and preventing biodiversity loss. Plants play a vital role in
achieving all 17 SDGs, and plant blindness can hinder attaining these goals (Amprazis,
Papadopoulou, 2021).

Growing microgreens in a kindergarten can positively impact several Sustainable
Development Goals (SDGs) (UNESCO, 2017). There is a direct link to SDG 4 Quality Education
because this program is designed to align with the Czech curriculum and aims to educate children
about plant growth, nutrition, and sustainability. SDG Goal 4 focuses on providing quality
education and learning opportunities for all, including early childhood development, care, and pre-
primary education (Goal 4.2) to prepare children for primary education. The goal also emphasizes
the importance of promoting sustainable development through education. Goal 4.7 aims to equip
learners with the knowledge and skills necessary to promote sustainable development, including
sustainable lifestyles, human rights, gender equality, a culture of peace, and global citizenship.

Moreover, the program can empower SDG 3, Good Health and Well-being, as it teaches
children how to grow food and live a healthy lifestyle, contributing to physical and mental well-
being. The cultivation of microgreens is also connected to SDG 1, No Poverty, and SDG 2, Zero
Hunger, as it can promote food security and good nutrition by teaching children about sustainable
food production. SDG 12: Responsible Consumption and Production can also be addressed by
reducing food waste through growing microgreens. Furthermore, SDG 13: Climate Action can be
promoted by incorporating environmentally frlendly gardening practices into the program.
Learning about plants and gardening can also raise awareness about biodiversity and the
importance of preserving terrestrial ecosystems, aligning with SDG 15: Life on Land. Finally, SDG
17: Partnerships for the Goals can be achieved through collaboration with local organizations,
parents, and communities to support the microgreens project and contribute to achieving the SDGs
through partnerships.

5. Limits of the study

Growing microgreens also includes some risks. Some young plants may be unsuitable due to
toxic substances like tomatoes, potatoes, eggplants, and peppers (Parida, 2020). In the case of
celiac disease, it is also essential to avoid barley. It is crucial to prioritize food safety and take
necessary precautions.

According to the research, kindergarten teachers have a positive attitude towards the
proposed set of activities and are highly aware of them. However, it is also crucial to consider the
opinions of academics from pedagogical or science faculties towards these activities.

The research found that a group of teachers have positive attitudes toward a proposed set of
activities, but we must say that the sample group had pre-existing interests. It may not be
representative of the general population. Out of the 51 groups studied, 94 % grew plants and, 98 %
focused on healthy eating, 85 % of the groups were involved in the initiative Truly Healthy School
(Skutecné zdrava skola). Despite this limitation, the program is intended for teachers interested in
growing plants with children (or sustainability), as this will ensure authentic and attractive
pedagogical leadership for the children. It would certainly be suitable if workshops and training on
sustainability were organized so that more teachers (not just those involved in similar initiatives)
could get the knowledge they need. Engdahl et al. (2021) suggest that education for sustainability
tends to be implemented by teachers who are deeply passionate about sustainability issues.
Therefore, the critical approach is to inspire everyone to embrace sustainability, as demonstrated
by the efforts of Seminko kindergarten.

6. Conclusion

Incorporating the growth of microgreens into kindergarten curriculums can serve as a
valuable tool for promoting sustainable education.

Growing microgreens is just a tiny snippet of the many opportunities that Earth offers a child
for learning. Growing microgreens in a kindergarten can be a good start in lifelong education for
sustainability, LOHAS, and prevention of plant blindnes. We see many connections in the set of
activities, especially regarding a healthy and quality life, science literacy, environmental feelings,
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promoting sustainable cities, food selection and waste, the use of waste material, water
consumption, and more. Growing microgreens offers many themes to discuss and provide
opportunities for childrens' ideas and experiments.

The findings from this research study have the potential to inspire kindergarten teachers to
create sustainable and environmental programs with program theory, to use the garden to grow
food with children, and to implement lessons about nutrition and food consumption. The activity
supports children's belief in a promising future and improves their ability to generate creative
solutions that promote sustainable development.
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Appendix
Questionnaire

Information about school/class:
Date: Present children:

Composition of children: homogeneous / heterogeneous
School: We usually grow plants in kindergarten: yes / no
Pedagogue: In kindergarten, we usually focus on healthy eating: yes / no
1) Pedagogue evaluating the set of activities itself:
Monitored area Evaluating criteria Rating scale (4 | Space for additional

best, 1 worst) comment

Planning and | 1. Formulation of environmental | 4 3 2 |1
preparation goals (appropriate formulation,

environmental dimension).
2. A well-thought-out evaluation | 4 3 2 |1
system for achieving its goals.
3. Written version of the |4 3 2 |1
program.
Content 4. Professional accuracy and |4 |3 |2 |1
timeliness.
5. Content appropriate totheage |4 |3 |2 |1
of the participants, objectives,
theme, and program length.

6. Emphasis on the context and | 4 3 2 |1

solution of environmental

problems.

7. Follow-up to educational |4 |3 |2 |1
standards.

Methods and forms | 8. Methods appropriatetotheage |4 |3 |2 |1
of the participants, goals, topic,
and length of the program.

9. Use of activating and |4 3 2 |1
interactive methods.
10. Group work.

11. Direct contact with nature | 4 3 2
natural products.

N
w
N
[

12. Practical activities. 4 3 2
Motivation 13. Connecting theory and |4 3 2 |1
practice.
Structure 14. Implemented program | 4 |3 |2 |1
structure (e.g., goal, motivation,
activities, conclusion).
2) Pedagogue self-evaluating realization in his class:
Suitable 15. Quality teaching aids. 4 3 2 |1
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conditions 16. Favorable environment. 4 3 2 |1
Interaction 17. Promoting cooperation. 4 3 2 |1
18. Positive feedback on children's | 4 3 2 |1
program-related activities.
Feedback 19. Final reflection/repetition with | 4 3 2 |1
active participation of children
Outputs 20. The child describes and demonstrates the
Achieving basics of growing microgreens (i.e., sowing,
goals - | caring for them, harvesting).
outputs (at | The child often seeks contact with nature
how many | (natural materials, plants, and their parts),
children using the available natural resources to plan
the their free play.
percentage | The child has a positive attitude towards
output was | cultivated microgreens and uses them to
achieved) decorate his meals.
The child applies an extended vocabulary in
plant biology in communication and
recognizes certain microgreens.
The child explains selected natural laws
(plant natural cycle, plant growth, gravity,
ete.).
Activities 21. What activities did you not realize and why?
Additional 22, Additional comment on the program
comments

23. Additional comment on the implementation of
this program

Tables

Table 1. Logic chain designed by program theory

Inputs Humane Teacher, children, pedagogical team, school director, head
of the kitchen, cooks, cleaning woman, and parents.
Financial Normative school fees, sponsorship gifts, grants
Organizational Tools, material, space, time
Activities | 1. activities with seeds a) Species recognition

b) Creating mandalas

c¢) Recognition of sounds

2. Sowing microgreens

a) Weighing

b) Sowing

¢) Experience with geotropism

3. Microgreens care

a) Watering

b) Growth observation

¢) Poem with movement

4. Harvesting and tasting

a) Tasting

b) Harvesting

¢) Production of flavored butter

d) Creating a herbarium

5. Composting

a) vermicomposting

b) Observation of
loosening

compost

¢) Microgreens for birds
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Outputs

1. The child describes and demonstrates the basics of growing microgreens (i.e., from
sowing through caring for them to harvesting).

2. The child often seeks contact with nature (natural materials, plants, and their parts),
using the available natural resources to plan their free play.

3. The child has a positive attitude towards cultivated microgreens and uses them to
decorate his meals.

4. The child applies an extended vocabulary in plant biology in communication and
recognizes certain microgreens.

5. The child explains selected natural laws (plant natural cycle, plant growth, gravity,
ete.).

Outcomes

a) acquisition of knowledge and skills needed to perform simple activities in the care of
the environment while co-creating a healthy environment = Output 3 and Output 1

b) creating an elementary awareness of the wider natural environment, its diversity,
development, and constant change = Output 5, Output 4, Output 2

Impacts

development of competencies needed for environmentally responsible behavior, i.e.,
behavior that is in the given situation and given possibilities as favorable as possible for
the current and future state of the environment (MZP, 2011)

to establish in the child an elementary awareness of the surrounding world and its events,
the human impact on the environment — from the immediate environment to global
issues of global reach — and to create an elementary basis for an open and responsible
attitude of the child (human being) to the environment VUP, 2021

Table 2. Outputs
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2 v 100 % 100 % 100 % 90 % 75 %
5 v 100 % 90 % 90 % 50 % 50 %
15 v 100 % 100 % 100 % 50 % 100 %
23 v 67 % 100 % 100 % 73 % 67 %
24 v 90 % 80 % 90 % 80 % 60 %
40 v 50 % 100 % 100 % 50 % 50 %
37 v 90 % 95 % 80 % 85 % 90 %
42 v 70 % - 100 % 100 % 60 %
3 v 60 % 80 % 70 % 50 % 50 %
Total score in classes, | 81 % 93 % 92 % 70 % 67 %
which realized all
activities:
31 - 70 % 40 % 90 % 100 % -
20 - 70 % 80 % 60 % 50 % 50 %
14 - 75 % 100 % 75 % 75 % 50 %
16 - 100 % 100 % 100 % 10 % 100 %
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22 - 50 % 20 % 70 % 20 % 20 %
26 - 85 % 60 % 70 % 30 % 50 %
30 - 70 % 50 % 70 % 50 % 80 %
38 - 60 % 60 % 50 % 50 % 50 %
45 - 50 % 90 % 40 % 20 % 50 %
17 - 90 % - 70 % 80 % 60 %
Total score in classes that | 72 % 67 % 70 % 49 % 57 %
missed some activities:

Total score in all classes | 76 % 79 % 80 % 59 % 62 %
that finished the program:
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