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Abstract 

 

Globally, agrifood systems are in constant evolution. In such a context, agronomists have 

the critical task to act as change agents, enabling agricultural innovation and facilitating 

the transition towards sustainability. Hence, agronomists should develop a new 

professional mindset that goes beyond the prescribed roles and fixed duties of a 

bounded professional. However, it is questionable whether the curricula offered by 

agronomic education institutes are really targeted at the development of such mindsets. 

In this study, employing a two-phase mixed research design and drawing on data from 

180 agronomy students, we aim at identifying whether the curricula offered to future 

agronomists by a Greek higher education institute pave the way for the development of 

new professional mindsets. Our quantitative analysis revealed that agronomy curricula 

continue to supply students with conventional skill portfolios, and that, to nurture a 

professional mindset they should focus on the cultivation of soft competencies and the 

offering of action-based learning opportunities. Qualitative results further support these 

findings, uncovering that the limited focus paid by curricula to the development of 

students’ soft skills and systemic thinking reduces their feelings of self-efficacy. In 

parallel, the lack of links connecting academia and agrifood systems generates a sense 

of isolation from the real agrifood world, which eliminates students’ opportunities to test 

and validate their theoretical knowledge. These findings indicate that agronomy curricula 

should go beyond the supply of ready-to-use skill sets, by providing students with 

opportunities to combine theoretical and practical knowledge, and by helping them 

develop a new professional identity which emphasizes adaptability and cross-boundary 

thinking. 

 



Keywords: agronomic education, skills, competencies, students, agronomists, mindset 

development   

 

 

Introduction 

Farming systems worldwide are in front of radical changes imposed by the 

volatile market environments (Marsden et al., 2019), the introduction of smart 

technologies in farm practice (Miranda et al., 2019), the emergence of new power 

structures (Rossi et al., 2019), and the challenges posed by climate change (Thornton 

and Herrero, 2015). Concerns over the future of farming and food systems have led to a 

growing debate about the need to supply future professionals with skills and 

competencies needed to help farmers and other agricultural professionals survive in the 

current, pressing food market, while simultaneously producing high-quality food in high 

quantities.  

Higher education institutes worldwide undertake various attempts to reform their 

curricula, teaching methods and learning priorities, so as to offer graduates who are 

expected to work on the agrifood sector key skills and competencies needed to succeed 

in their professions, as well as to help them develop a professional mindset that will 

enable them to act as change facilitators. Today, there is general agreement that 

education on food systems and related fields should move beyond conventional 

pedagogies, in an attempt to broaden its scope (Hilimire and McLaughlin, 2015), to put 

emphasis on interdisciplinarity (Bryant et al., 2014), to cultivate sustainability values (Galt 

et al., 2012), to strengthen students’ systems thinking (Hilimire et al., 2014), to take steps 

that promote collective action and to offer opportunities for critical reflection (Valley et 

al., 2018) and self-reflection (Anderson, 2013). 

Already from the previous century, concerns about the future of the environment 

led to the incorporation of environmental education (Zoller, 1990; Nash, 1976) and, later, 

education for sustainability (Cortese, 1999) into the curricula offered by many higher 

institutions. Recently, new education paradigms – like critical food systems education 

(Meek and Tarlau, 2016), education for food sovereignty (Mann, 2019) or agroecology 

education (Lieblein et al., 2012) – which embrace environmental and sustainability-

related issues (de Lima Vasconcelos and Silva, 2015), acknowledge the importance of 

experiential learning for the development of personal and professional agency (Ahmed 

et al., 2017), and they are concerned about the needs and interests of both learners and 

the wider agricultural community (Waldenström et al., 2008), have gained considerable 

momentum in the academic world. In parallel, new methods that go beyond traditional 

linear knowledge transfer models, involving the development of communities of practice 



(Francis et al., 2016), the use of multiple sources of learning instead of the reliance on 

traditional textbooks (Yamashita and Robinson, 2016), the development of partnerships 

among universities (Șterbuleac and Toma, 2019) or between universities and actors that 

participate in the agrifood supply chains (Ahmed et al., 2018; Stewart, 2016) are 

incorporated in many university programs. 

Despite the difficulties associated with epistemological dilemmas (Murakami et 

al., 2017) and the problems faced due to teachers’ personal beliefs, lack of knowledge, 

and factors associated with the (un)flexibility of the educational system or students’ 

unwillingness to accept changes (Birt et al., 2019), the first outcomes of such initiatives 

are very encouraging. For instance, Malone et al. (2014) developed and implemented an 

undergraduate degree program on sustainable food and bioenergy systems at Montana 

State University, in which they combined traditional classroom and field-based activities, 

and incorporated both instructional techniques and personal experience projects. The 

evaluation of the program indicated, among other findings, that students developed a 

thorough understanding of the sustainability concept and changed their career goals. In 

another study, Galt et al. (2013) found that a new course (involving methods like field 

trips and inquiry-based activities) on food systems which they introduced in the 

curriculum of University of California helped students to enhance their competencies in 

analyzing food systems and their skills in the inquiry process. 

However, as research from different fields indicates, students may hold different 

perceptions of the competencies they have (Mahachi, 2012) or the skills they need to 

deploy so as to succeed in the job market (Kamoun-Chouk, 2019). These perceptions 

can lead to the formation of different assumptions about one’s abilities, and consequently 

to the development of different mindsets that affect not only students’ active engagement 

with their education but also their professional life after graduation. Quite surprisingly, 

research has not yet thoroughly explored students’ perceptions of the competencies they 

develop during their university education. This study aims at filling this gap, by focusing 

on agronomy students.    

The role of agronomists in the new, continuously changing agrifood context is 

quite demanding and complex. Although some decades ago agronomists were expected 

to supply technical guidance to farmers so as to help them improve the efficiency of their 

enterprises (Bradfield, 1946), today – apart from the offering of agronomic 

recommendations (Erickson et al., 2018) – they also have to play the role of change 

agent, facilitating the transition to a sustainable farming future (Charatsari et al., 2018), 

by collaborating and combining their scientific knowledge with farmers’ experiential 

knowledge  (Wright et al., 2016), by engaging in participatory innovation processes 



(Lefèvre et al., 2014), and by building partnerships among players involved in the 

agrifood systems (Hamel and Saindon, 2017). 

To effectively perform this role, agronomists must have a broad understanding of 

the agroecosystem (Ingram and Morris, 2007) and an expanded learning capacity 

(Charatsari et al., 2018), whereas they also must possess a variety of skills, ranging from 

traditional technical skills (Gómez et al., 2015), to facilitation, communication and 

networking competencies (Charatsari and Lioutas, 2019). Hence, agronomists should 

develop a new professional identity that goes beyond prescribed roles and fixed duties. 

In other words, they should overcome the role of a “bounded professional” – i.e. a 

professional who performs specific prescribed roles within the boundaries of a function 

(Whitchurch, 2008) – and develop a new professional mindset that emphasizes 

ambidexterity and personal transformation through learning. However, higher agronomic 

education often prioritizes technical knowledge, without paying equal attention to the 

development of such skills and competencies (Charatsari et al., 2019).  

Hence, a critical question is whether agronomic education is really focused on 

the development of new mindsets, or, instead, it aims at the transmission of theoretical 

knowledge and the development of conventional skill portfolios by students. To answer 

this question, in the present study we examine agronomy students’ perceptions of the 

curricula offered to them by a Greek higher institution. By adopting a user perspective, 

our focus is on the ability of curricula to equip future agronomists with the skills needed 

to succeed in the job market and to guide the changes in the agricultural sector, as well 

as on their contribution to the development of new professional mindsets. 

 

Methods 

Participants and procedure 

Participants for this study were 180 students of the Department of Agriculture and 

the Department of Food Science, International Hellenic University, who voluntarily 

participated in a workshop about the role of research and education in future agrifood 

systems, held in March 2018 at their Institute. The mean age of participants was 21.7 

years (S.D.=4.09), whereas 52.7% of them were women. Most of the participants studied 

in the division of plant production (65.6%), whereas 20.6% and 13.9% of them studied in 

the branches of food science and animal science, respectively. A mixed self-completed 

questionnaire was given to the participants. After the end of the workshop, completed 

questionnaires were returned to the research team. The content of the questionnaire is 

presented in the following section. In a follow-up phase, two focus groups and a series 

of semi-structured interviews with 10 workshop participants were conducted, so as to 

collect more detailed data on the issue under study.    



 

Instruments used 

Quantitative strand 

Different measures were used to collect data relevant to our research questions. 

Single items, measured on a five-point scale from “not at all true” to “very true,” were 

used to assess the degree to which students believe that the curricula offered to 

agronomy students aim at supplying them with skills needed to compete to current 

(variable: job-related orientation) and future job market (variable: future orientation), are 

focused on the development of skills necessary to deal with sustainability challenges 

(variable: development of sustainability-related skills), and they can help them cultivate 

a new professional mindset (variable: development of new mindsets). 

Another series of single items were added to the questionnaire to capture 

students’ perceptions of the foci of the curricula they follow. Students were asked to 

answer the following five items (which endorse the statement “the curriculum in my 

school…”): “puts emphasis on the agroecosystem components,” “puts emphasis on the 

theoretical foundations of agronomy,” “prioritizes theory at the expense of practice,” “puts 

emphasis on the evolution of agricultural science,” and “focuses on the development of 

soft competencies.” Items were developed after a review of the relevant literature, which 

points out to the need for curricula to equip students with a deep understanding of the 

ways agroecosystems operate (Francis et al., 2017b), to emphasize theory but also to 

offer opportunities for practice-oriented learning (Vietor, 2018; Francis et al., 2017a), to 

keep up with the changes in the field of agriculture (Podlaski, 2013), and to supply future 

agronomists with soft skills (Charatsari et al., 2018), we developed five relevant items. 

In all cases, a scale ranging from 1 (not at all true) to 5 (very true) was used. 

Finally, we evaluated students’ perceptions of the need agronomy curricula to 

focus on the cultivation of four different categories of skills by future agronomists. These 

categories, depicted in the literature as important for helping agronomists to effectively 

cope with their work, refer to problem identification/solving skills (Charatsari and Lioutas, 

2019), interpersonal competencies (Bard et al., 2019), visioning skills (Francis et al., 

2015), and knowledge transfer skills (Śpiewak and Jasiński, 2019). The importance 

attributed to the cultivation of skills embedding to the three first categories was assessed 

by using three items for each category. Example items were “a curriculum should help 

students develop skills in identifying problems of farm enterprises” for problem 

identification and solving skills, “a curriculum should offer agronomy students 

opportunities to develop skills in communicating with farmers” for interpersonal skills, 

and “a curriculum should help students develop skills in setting forth targets for farm 

enterprises” for visioning skills. Principal axis factor analyses revealed that, as expected, 



items load on single factors in all cases (explained variance: 85.89%, 77.67%, 77.31%; 

Cronbach’s alpha: 0.92, 0.86, and 0.85, respectively). Hence, new variables were 

computed by averaging items. For knowledge transfer skills a single item was used (“a 

curriculum should provide students with skills of knowledge transfer to farmers”). A scale 

ranging from 1 (at all) to 5 (very much) was used in all cases.   

 

Qualitative strand 

A series of open-ended questions were used to elicit participants’ perceptions of 

the curriculum they follow, its strengths and weaknesses, as well as its contribution to 

the development of a professional mindset through the cultivation of new skills and 

competencies. Moreover, students were asked to list potential topics that should be 

incorporated into this curriculum. In the follow-up phase (focus groups and semi-

structured interviews), more detailed questions on the ability of the degree programs to 

cultivate a new professional mindset were posed to participants. 

 

Plan of analysis 

For the quantitative analysis, we employed t-tests and Mann-Whitney tests to 

examine for differences between variables and between subgroups, respectively. 

Moreover, a series of multiple regression models were used to examine the relationship 

of a set of predictors to four different dependent variables (Aiken et al., 2012). The 

variables referred to the job-market orientation of the curricula, and their contribution to 

the development of sustainability-related skills and new professional mindsets were used 

as independent variables. The five variables that assess the foci of the curricula were 

used as predictors. Beta weights were used to assess the contribution of each 

independent variable to the model (Nathans et al., 2012).    

Qualitative data were thematically analyzed, to identify and organize patterns of 

meaning (Braun and Clarke, 2012), without relying on implicit theoretical commitments 

(Braun and Clarke, 2006). After the generation of codes, themes emerged inductively, 

i.e. without any prior theoretical assumption (Boyatzis, 1998). As suggested by Guest et 

al. (2011), a process of external review was used to increase the validity of data analysis 

and interpretation. Qualitative findings were merged with the quantitative results, so as 

to offer a more complete picture of the issues under study. This process permitted the 

triangulation of data, thus enhancing the credibility of the research (Nowell et al., 2017).  

 

Results 

Quantitative analysis 



The summary statistics for the variables used in the quantitative strand of the 

analysis are presented in Table 1. As the table illustrates, students’ responses stress the 

need for agronomy curricula to cultivate new skills compared with their current focus on 

knowledge delivery competencies. Independent sample t-tests showed that knowledge 

transfer skills received significantly lower mean scores than problem identification and 

solving skills (t=-6.06, p<0.001), visioning skills (t=-4.05, p<0.001) and interpersonal 

competencies (t=-3.57, p<0.001).  

 

Table 1. Mean scores and standard deviations (S.D.) of study variables 

Variable Mean S.D. 

Skills/competencies needed   

Problem identification and solving skills 3.75 0.96 

Interpersonal competencies 3.57 0.97 

Visioning skills 3.57 0.86 

Knowledge transfer skills 3.37 0.98 

Curriculum foci   

Emphasis on agroecosystem components 2.96 0.83 

Emphasis on theoretical foundations of agronomy 3.11 0.68 

Prioritization of theory at the expense of practice 3.04 1.05 

Emphasis on the evolution of agricultural science 2.49 0.87 

Focus on the development of soft competencies 2.09 1.05 

Curriculum orientation   

Job-related orientation 2.78 0.74 

Future orientation 2.76 0.91 

Development of sustainability-related skills 2.45 0.86 

Development of new mindsets 2.74 1.04 

 

Furthermore, as evidenced by the table, the mean scores for the variables 

referring to the evaluation of curriculum characteristics are medium to low. Paired sample 

t-tests revealed that the focus on the development of soft competencies received 

significantly lower score compared with the other four variables (-6.34<t<12.17, p<0.01 

in all cases), indicating a limited focus on the cultivation of such competencies. The only 

difference found among school branches refers to the balance between theory and 

practice, with students studying animal production to be more critical of the 

theory/practice ratio than their colleagues from the branch of plant production (U=966.0, 

p=0.008). Importantly, the scores on the foci of the curriculum were not found to differ 

between students who completed their traineeship and those that have not (p>0.05 in all 

cases). 



To examine which of these variables affect students’ perception of the orientation 

of the curriculum we developed two simultaneous regression models (Table 2). In the 

first model (R2=0.49, F=33.06, p<0.001) we used as dependent the variable that 

assessed the job market orientation of the curriculum. The results revealed that the focus 

on the evolution of agricultural science, the theoretical grounding of agronomy and the 

emphasis on the development of students’ soft skills are positively associated with 

participants’ perception of the fit between the curricula they follow and the job market 

demands.  

 

Table 2. Regressions predicting students’ perception of curriculum orientation 

 Dependent variable 

 Job market 

orientation 

Future orientation 

Independent variable β p β p 

Emphasis on agroecosystem components 0.08 0.164 0.06 0.386 

Emphasis on theoretical foundations of 

agronomy 

0.21 0.001 0.13 0.063 

Prioritization of theory at the expense of 

practice 

0.02 0.743 -0.07 0.268 

Emphasis on the evolution of agricultural 

science 

0.44 0.001 0.26 0.004 

Focus on the development of soft 

competencies 

0.21 0.004 0.20 0.019 

 

The second model (R2=0.49, F=7.26, p<0.001) examined the association of the 

same variables with the perception that the curriculum can supply students with skills 

and competencies needed to effectively cope with future professional challenges. Again, 

we found that soft competencies and the emphasis on the evolution of agricultural 

science positively predict the dependent variable, whereas the focus on the theoretical 

foundation of agronomy was marginally non-significant.             

The next set of regressions was conducted to examine if and how the different 

foci of the curricula influence their ability to provide future agronomists with sustainability 

related skills (R2=0.18, F=7.39, p<0.001) and to help them cultivate a new professional 

mindset (R2=0.30, F=15.82, p<0.001). Using as predictors the same variables (Table 3), 

we discovered that the emphasis on the development of soft competencies is positively 

associated with the development of sustainability-related skills. However, a very 

interesting finding is that prioritization of theory over practice is also positively associated 

with the cultivation of such skills.  



 

Table 3. Regressions predicting students’ perception of the association between current curricula 

and the development of sustainability-related skills and professional mindsets 

 Dependent variable 

 Sustainability skills Mindset 

development 

Independent variable β p β p 

Emphasis on agroecosystem components -0.05 0.450 0.22 0.001 

Emphasis on theoretical foundations of 

agronomy 

0.10 0.161 0.03 0.700 

Prioritization of theory at the expense of 

practice 

0.14 0.046 -0.15 0.020 

Emphasis on the evolution of agricultural 

science 

0.18 0.057 0.26 0.003 

Focus on the development of soft 

competencies 

0.23 0.012 0.25 0.003 

 

The second regression model, on the other hand, revealed that overemphasis on 

theory at the expense of practice negatively affects the development of new mindsets. 

On the contrary, the emphasis on the recent progress of agricultural science, the 

prominence given to the understanding of the different agroecosystem components, and 

the development of soft competencies were all found to be positively associated with the 

ability of a curriculum to promote a new mindset among future agronomists.  

 

 

Qualitative analysis 

Isolation  

The first theme emerged from our thematic analysis (Figure 1) was labeled 

“isolation” because it relates to students’ sense that the curricula offered create closed 

systems that supply future agronomists with theoretical knowledge, without however 

offering opportunities for applying this knowledge in real settings. Some students 

emphasize the need to have opportunities to test their ability to transfer the knowledge 

they gain during their studies to farmers. Although most of them agree that the 

connection between academic institutes and real farm settings is not easy, they stress 

the importance of communicating with farmers and other actors involved in the agrifood 

supply chains, to enhance their communication and argumentation competencies, and, 

on the other hand, to validate their theoretical assumptions.  

 



 

 

Figure 1. Thematic map emerged from the qualitative analysis 

 

 

Theory/praxis equilibrium 

Some participants claim that the concept of “praxis” should be re-approached by 

the curricula. Most of the interviewees emphasized the need for a shift to hands-off 

learning styles that go beyond instructional objectives. Among students there is a 

consensus that the curricula they follow pay limited attention to the practical knowledge, 

thus not allowing them to develop confidence over their ability to cope with the demands 

of their future jobs. To date, laboratory exercises are used to enhance students’ practical 

knowledge. Even though most of the participants acknowledge the value of laboratory 

work, they feel that laboratory sessions are not enough to help them cultivate skills 

required by the current and future job market. This sense generates feelings of low self-

confidence and limited self-efficacy. As a participant noted: “Students enter the job 

market without having the necessary skills to cope with real demands of the job.”  

 

Lack of critical skills 

Most of the students believe that the curricula offer them opportunities to build 

knowledge on specific – important for the field of agronomy – topics, but without offering 

the opportunity to develop a new, adaptive mindset, that emphasizes the competency to 

continuously learn and implement knowledge into different settings and under different 



circumstances. To their view, current curricula are not designed to cultivate a new 

mindset that emphasizes interdisciplinarity, encourages visioning, embraces the 

challenge of sustainability, and develops future agronomists’ systemic thinking.  

The skill sets provided during agronomic education are characterized as 

important and easily applied in well-known problems, but the need to learn how to 

develop new skills through processes of reflection and personal/professional 

transformation is emphasized by many students. Moreover, most participants underline 

the limited attention paid by the curricula they follow to the development of 

communication and collaboration skills.  

According to their responses, a successful professional should be able to build 

networks and trust-based relationships with farmers and other actors. Since the offering 

of advisory work is one of the everyday tasks of Greek agronomists, students believe 

that curricula should pay more attention to the development of consultancy and 

interpersonal skills. However, today curricula overemphasize natural sciences, without 

supplying students with such competencies. On the other hand, many students state that 

current curricula are not ready to face the future challenges of agronomic science. The 

lack of focus on current “hot” topics, such as the exploitation of smart technologies in the 

agricultural sector, generates the sense that curricula are somewhat outdated. Such a 

feeling further reduces students’ sense of self-efficacy, generating anxiety about their 

ability to succeed in the job market.     

 

 

Discussion and conclusions 

This study aimed at examining Greek agronomy students’ perceptions of the 

curricula they follow. Using quantitative and qualitative data derived from a sample of 

agronomy students of a Greek university, we uncovered that the curricula offered to 

students are focused on the development of conventional skills, much more than on the 

nurturing of adaptive professional mindsets. According to the quantitative analysis, the 

development of such a mindset relies on the ability of a curriculum to follow the evolution 

of agricultural science, to offer students opportunities to understand the complex nature 

of the agroecosystem, to supply them with soft competencies, and to provide active 

learning opportunities.  

Importantly, the focus on the development of soft competencies was also found 

to affect students’ perceptions of a curriculum’s ability to supplying them with skills 

needed to succeed in the current and future job market, as well as to develop 

sustainability-related skills. The qualitative findings support this conclusion, revealing 



that the overemphasis on natural science topics and the limited attention paid in soft 

competencies confine students’ feelings of self-efficacy. Since individuals’ self-efficacy 

affects their professional identity (Canrinus et al., 2012), the levels of their occupational 

stress (Grau et al., 2001), and their intention to engage in different works and tasks 

(Charatsari et al., 2018), curriculum designers should pay more attention to the 

cultivation of a sense of mastery among students. 

However, the lack of opportunities to actively construct knowledge and to validate 

this knowledge in real work settings further reduces the feelings of self-efficacy, through 

the development of a bounded mindset. On the one hand, the limited integration of action 

learning in the curricula impedes both the development of professional capabilities 

(Lizzio and Wilson, 2004) and personal abilities to extract knowledge from different work 

experiences (Lester, 1995). Arguably, the absence of links between academia and actors 

involved in agrifood production and supply systems does not allow students to test and 

validate their knowledge in real work settings. Hence, the – based on formal theory – 

academic knowledge is not merged with the – constructed through practice – 

professional knowledge; a combination that can set the ground for assessing experience-

based knowledge in the light of theory (Even, 1999). 

In sum, the present findings point out the need for a shift in the orientation of 

agronomy curricula. So far, in Greece, the emphasis is put on the development of 

conventional competencies and ready-to-use skill sets. However, the multiplicity of roles 

agronomists must play in the current and future agrifood systems generates the need for 

new competencies, which will lead to the development of a new professional mindset. 

As the results presented herein indicate, curriculum designers should move beyond 

traditional views of professional practice, by incorporating in their programs content and 

practices that can equip future agronomists with the competencies needed to cross 

professional boundaries and to adapt themselves to the changing needs of their 

profession.          

 

References 

Ahmed, S., Byker Shanks, C., Lewis, M., Leitch, A., Spencer, C., Smith, E. M., & 

Hess, D. (2018). Meeting the food waste challenge in higher education. International 

Journal of Sustainability in Higher Education, 19(6), 1075-1094. 

Ahmed, S., Sclafani, A., Aquino, E., Kala, S., Barias, L., & Eeg, J. (2017). Building 

student capacity to lead sustainability transitions in the food system through farm-based 

authentic research modules in sustainability sciences (FARMS). Elementa: Science of 

Anthropocene, 5(46), 1-17. 



Aiken, L. S., West, S. G., & Pitts, S. C. (2012). Multiple linear regression. In J. A. 

Schinka & W. F. Velicer (Eds.) Handbook of psychology: Vol. 2. Research methods in 

psychology (pp. 483–507). New York: Wiley 

Anderson, M. D. (2013). Higher education revisited: Sustainability science and 

teaching for sustainable food systems. In S. Albrecht, R. Braun, Z. Heuschkel, F. Marí, 

& J. Pippig (Eds.) Future of food: State of the art, challenges and options for action (pp. 

179-188). Munich: Oekom. 

Bard, A. M., Main, D., Roe, E., Haase, A., Whay, H. R., & Reyher, K. K. (2019). 

To change or not to change? Veterinarian and farmer perceptions of relational factors 

influencing the enactment of veterinary advice on dairy farms in the United Kingdom. 

Journal of Dairy Science, 102(11), 10379-10394. 

Birt, J. A., Khajeloo, M., Rega‐Brodsky, C. C., Siegel, M. A., Hancock, T. S., 

Cummings, K., & Nguyen, P. D. (2019). Fostering agency to overcome barriers in college 

science teaching: Going against the grain to enact reform‐based ideas. Science 

Education, 103(4), 770-798. 

Boyatzis, R. E. (1998). Transforming qualitative information: Thematic analysis 

and code development. Thousand Oaks: Sage Publications. 

Bradfield, R. (1946). Opportunities and Responsibilities of Agronomists: 

Domestic Aspects. Agronomy Journal, 38(4), 299-307. 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative 

Research in Psychology, 3(2), 77-101. 

Braun, V., & Clarke, V. (2012). Thematic analysis. In H. Cooper (Ed.) The 

handbook of research methods in psychology. Washington, DC: American Psychological 

Association. 

Bryant, L. H., Niewolny, K., Clark, S., & Watson, C. E. (2014). Complicated 

spaces: Negotiating collaborative teaching and interdisciplinarity in higher 

education. Journal of Effective Teaching, 14(2), 83-101. 

Canrinus, E. T., Helms-Lorenz, M., Beijaard, D., Buitink, J., & Hofman, A. (2012). 

Self-efficacy, job satisfaction, motivation and commitment: Exploring the relationships 

between indicators of teachers’ professional identity. European Journal of Psychology of 

Education, 27(1), 115-132. 

Charatsari, C., & Lioutas, E. D. (2019). Is current agronomy ready to promote 

sustainable agriculture? Identifying key skills and competencies needed. International 

Journal of Sustainable Development & World Ecology, 26(3), 232-241. 

Charatsari, C., Jönsson, H., & Papadopoulos, P. (2019). Looking for the missing 

link: The multiple meanings of sustainability in agricultural knowledge and information 



systems. 24th European Seminar on Extension and Education, 18-21 June, Acireale-

Italy. 

Charatsari, C., Papadaki-Klavdianou, A., Koutsouris, A., & Lioutas, E. D. (2018). 

Agronomic education and the quest for sustainability: Is there a link? Proceedings of 13th 

European IFSA Symposium, 1-5 July, Chania-Greece. 

Cortese, A. (1999). Education for sustainability: The need for a new human 

perspective. Boston: Second Nature. 

De Lima Vasconcelos, H. D., & Silva, E. (2015). Research in environmental 

education in the state of Paraíba, Brazil: Analysis of its insertion and professors 

commitment in post-graduate courses. Revista Brasileira de Educação Ambiental 

(RevBEA), 10(2), 113-125. 

Erickson, B., Fausti, S., Clay, D., & Clay, S. (2018). Knowledge, skills, and 

abilities in the precision agriculture workforce: An industry survey. Natural Sciences 

Education, 47(1). 

Even, R. (1999). Integrating academic and practical knowledge in a teacher 

leaders’ development program. Educational Studies in Mathematics, 38(1-3), 235-252. 

Francis, C. A., Jensen, E. S., Lieblein, G., & Breland, T. A. (2017a). Agroecologist 

education for sustainable development of farming and food systems. Agronomy Journal, 

109(1), 23-32. 

Francis, C., Østergaard, E., & Nicolaysen, A. M. (2015). Learning Agroecology 

through involvement and reflection. Agroecology: A Transdisciplinary, Participatory and 

Action-oriented Approach, 73. 

Francis, C., Østergaard, E., Nicolaysen, A. M., Lieblein, G., Breland, T. A., and 

Morse, S. (2016). Learning agroecology through involvement and reflection. In V. E. 

Mendez, C. M. Bacon, R. Cohen and S. R. Gliessman (Eds.)  Agroecology. A 

transdisciplinary, participatory and action-oriented approach (pp. 73-98). London: CRC 

Press 

Francis, C., Wiedenhoeft, M., Dehaan, R., & Porter, P. (2017b). Education in 

agroecological learning: Holistic context for learning farming and food systems. In A. 

Wezel (Ed.) Agroecological practices for sustainable agriculture: Principles, applications, 

and making the transition (pp. 395-418). London: World Scientific Publishing Europe Ltd. 

Galt, R. E., Clark, S. F., & Parr, D. (2012). Engaging values in sustainable 

agriculture and food systems education: Toward an explicitly values-based pedagogical 

approach. Journal of Agriculture, Food Systems, and Community Development, 2(3), 43-

54. 



Galt, R. E., Parr, D., & Jagannath, J. (2013). Facilitating competency 

development in sustainable agriculture and food systems education: A self-assessment 

approach. International Journal of Agricultural Sustainability, 11(1), 69-88. 

Gómez, E., Hang, G., & Seibane, C. (2015). Contextual changes and their 

influence on the development of professional skills of the agents of the horticultural Belt 

of La Plata, Argentina. American International Journal of Social Science, 4(5), 34-42. 

Grau, R., Salanova, M., & Peiro, J. M. (2001). Moderator effects of self-efficacy 

on occupational stress. Psychology in Spain, 5(1), 63-74. 

Guest, G., MacQueen, K. M., & Namey, E. E. (2011). Applied thematic analysis. 

London: Sage Publications. 

Hamel, M. A., & Saindon, G. (2017). Shaping Canadian agriculture—A reflection 

on the future role of agronomists in Canadian agriculture. Canadian Journal of Plant 

Science, 97(6), 957-963. 

Hilimire, K., & McLaughlin, B. C. (2015). Students’ suggestions for food systems 

curricula at a liberal arts college. Agroecology and Sustainable Food Systems, 39(8), 

845-860. 

Hilimire, K., Gillon, S., McLaughlin, B. C., Dowd-Uribe, B., & Monsen, K. L. 

(2014). Food for thought: Developing curricula for sustainable food systems education 

programs. Agroecology and Sustainable Food Systems, 38(6), 722-743. 

Ingram, J., & Morris, C. (2007). The knowledge challenge within the transition 

towards sustainable soil management: An analysis of agricultural advisors in 

England. Land Use Policy, 24(1), 100-117. 

Kamoun-Chouk S. (2019) Study of Entrepreneurial Students’ Perceptions of the 

Impact of Digital Literacy Skills on Their Future Career: Evidence from Tunisian Higher 

Education. In: L. Uden, I. H. Ting, J. Corchado (Eds.) Knowledge management in 

organizations. KMO 2019. Communications in computer and information science, (pp. 

392-402). Springer, Cham. 

Lefèvre, V., Capitaine, M., Peigné, J., & Roger-Estrade, J. (2014). Farmers and 

agronomists design new biological agricultural practices for organic cropping systems in 

France. Agronomy for Sustainable Development, 34(3), 623-632. 

Lester, S. (1995). Beyond knowledge and competence: Towards a framework for 

professional education. Capability, 1(3), 44-52.  

Lieblein, G., Breland, T. A., Francis, C., & Østergaard, E. (2012). Agroecology 

education: Action-oriented learning and research. The Journal of Agricultural Education 

and Extension, 18(1), 27-40. 



Lizzio, A., & Wilson, K. (2004). Action learning in higher education: An 

investigation of its potential to develop professional capability. Studies in Higher 

Education, 29(4), 469-488. 

Mahachi, D. (2012). Students’ perceptions of managerial competencies: A study 

of undergraduate tourism and hospitality students at the University of Botswana. Journal 

of Human Resources in Hospitality & Tourism, 11(3), 239-258. 

Malone, K., Harmon, A. H., Dyer, W. E., Maxwell, B. D., & Perillo, C. (2014). 

Development and evaluation of an introductory course in sustainable food and bioenergy 

systems. Journal of Agriculture, Food Stuffs, and Community Development, 4(2), 1-13. 

Mann, A. (2019). Education for food sovereignty as transformative ethical 

practice. Policy Futures in Education, 17(7), 862-877. 

Marsden, T., Moragues Faus, A., & Sonnino, R. (2019). Reproducing 

vulnerabilities in agri‐food systems: Tracing the links between governance, 

financialization, and vulnerability in Europe post 2007–2008. Journal of Agrarian 

Change, 19(1), 82-100. 

Meek, D., & Tarlau, R. (2016). Critical food systems education (CFSE): Educating 

for food sovereignty. Agroecology and Sustainable Food Systems, 40(3), 237-260. 

Miranda, J., Ponce, P., Molina, A., & Wright, P. (2019). Sensing, smart and 

sustainable technologies for Agri-Food 4.0. Computers in Industry, 108, 21-36. 

Murakami, C. D., Hendrickson, M. K., & Siegel, M. A. (2017). Sociocultural 

tensions and wicked problems in sustainable agriculture education. Agriculture and 

Human Values, 34(3), 591-606. 

Nash, R. (1976). Logs, universities, and the environmental education 

compromise. The Journal of Environmental Education, 8(2), 2-11. 

Nathans, L. L., Oswald, F. L., & Nimon, K. (2012). Interpreting multiple linear 

regression: A guidebook of variable importance. Practical Assessment, Research & 

Evaluation, 17, 1-19. 

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic 

analysis: Striving to meet the trustworthiness criteria. International Journal of Qualitative 

Methods, 16(1), 1609406917733847. 

Podlaski, S. (2013). Evolution of agronomy science. Fragmenta Agronomica, 

30(3), 7-15. 

Rossi, A., Bui, S., & Marsden, T. (2019). Redefining power relations in agrifood 

systems. Journal of Rural Studies, 68, 147-158. 

Śpiewak, R., & Jasiński, J. (2019). Knowledge transfer in the organic farming 

system: The Role of agricultural advisory services. Journal of Agribusiness and Rural 

Development, 1(51), 77-83. 



Șterbuleac, D., & Toma, O. (2019). Environmental education through a University 

Eco-Consortium. Applied Environmental Education & Communication, in press. doi: 

10.1080/1533015X.2018.1496862. 

Stewart, I. (2016). Sustainable geoscience. Nature Geoscience, 9(4), 262. 

Thornton, P. K., & Herrero, M. (2015). Adapting to climate change in the mixed 

crop and livestock farming systems in sub-Saharan Africa. Nature Climate Change, 5(9), 

830-836. 

Valley, W., Wittman, H., Jordan, N., Ahmed, S., & Galt, R. (2018). An emerging 

signature pedagogy for sustainable food systems education. Renewable Agriculture and 

Food Systems, 33(5), 467-480. 

Vietor, D. M. (2018). Transformative, systemic learning in agronomic research 

and education. Advances in Agronomy, 151, 45-85. 

Waldenström, C., Salomonsson, L., Francis, C., Moulton, M., & Lieblein, G. 

(2008). Individualized student-centred education: Prototype for an agroecology BSc 

programme. International Journal of Agricultural Sustainability, 6(4), 236-247. 

Whitchurch, C. (2008). Shifting identities and blurring boundaries: The 

emergence of third space professionals in UK higher education. Higher Education 

Quarterly, 62(4), 377-396. 

Wright, D., MacLeod, B., Hammond, N., & Longnecker, N. (2016). Can grain 

growers and agronomists identify common leaf diseases and biosecurity threats in grain 

crops? An Australian example. Crop Protection, 89, 78-88. 

Yamashita, L., & Robinson, D. (2016). Making visible the people who feed us: 

Educating for critical food literacy through multicultural texts. Journal of Agriculture, Food 

Systems, and Community Development, 6(2), 269-281. 

Zoller, U. (1990). Environmental education and the university: The “problem 

solving‐decision making act” within a critical system‐thinking framework. Higher 

Education in Europe, 15(4), 5-14. 


