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ABSTRACT 

 
As the world population continues to rise there is an increased movement of people to urban 

areas and a greater disconnect from rural life. Children living in urban centers may lack the 

opportunities to learn about agriculture, which affects their daily lives. Studies on elementary 

aged children’s knowledge and understanding of agriculture demonstrate that children have a 

low level of agriculture literacy. Interestingly though, many of these same studies show that a 

great deal of children’s information on agriculture is acquired outside of school. Consequently, 

many education researchers have advocated for the incorporation of informal (out-of-school) 

learning opportunities in agriculture into the science curriculum. In Canada, there is a growing 

trend of agriculture education programs at the elementary and higher education levels. 

However, most of the studies on the impact of these types of programs have been conducted 

on American (US) and European programs. It was, therefore, decided to evaluate a Canadian 

program: children’s learning from the Farm-to-School summer program located at the McGill 

University Macdonald Campus Farm. 

 

The study period consisted of four 5-day sessions during August, 2016. During this period two 

thematic programs were offered: Plate-to-Farm and Global Food Security. Both programs were 

offered in both languages, with one week in English and one week in French. Children and their 

parents from all four summer program sessions were invited to participate in the study. Five 

research questions asked were: 1 - Does participation in the 5-day Farm-to-School Program 

improve children’s agricultural knowledge? 2 - Do family demographics impact children’s 

knowledge of agriculture (age, maternal language, ethnicity, gender, etc.) 3 - Do children’s 

agricultural background (previous Farm-to-School experience and family agricultural 

background) have an impact on their agricultural knowledge? 4 - What are the parents’ 

perceptions on how the summer program improved (or not) their children’s agricultural 

knowledge? 5-What are the parents’ perceptions on how the summer program influenced (or 

not) their children’s agricultural behaviours? 
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Children’s knowledge was evaluated using a pre-and post-test design. Participants were 

separated into two age groups (6-8 years old and 9-12 years old), and administered a pre- and 

post-test using a clicker-based response system. Participants’ parents provided demographic 

information, and completed a post-program survey on perceptions. All data was analyzed using 

SAS version 9.4. 

 

Results for the first three questions, using generalized linear mixed-model (GLIMMX) analyses 

showed no significant difference between the overall pre- and post-test scores. However, 

English-speaking children were found to have significantly higher scores compared to French-

speaking, bilingual and children who spoke other languages (p<0.1). In addition, 9-12-year-olds 

scored significantly higher than the 6-8-year-old for pre-and post-test scores (p= 0.0562 and 

p=0.0628, respectively). Perhaps not surprisingly, previous Farm-to-School summer program 

experience was also found to have a significant effect on children’s test score (p=0.012). For the 

last two research questions, generalized linear model analyses were conducted via the Likert-

scale, using demographic and background data. The results of this study demonstrate that 

children’s demographic and background profile significantly impact their knowledge and 

understanding of agriculture. As well, the demographic and background data affected parents’ 

perceptions of their children’s learning and behaviour changes. These results should be useful 

for future planning of the Farm-to-School summer program. 
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RÉSUMÉ 

 

L’augmentation de la population mondiale, ainsi qu’un plus grand déplacement des populations 

vers les zones urbaines amènent à un détachement de la vie rurale s’accompagnant d’une 

méconnaissance de l’agriculture. Les enfants qui vivent dans les villes n’ont pas la possibilité 

d’en savoir beaucoup sur l’agriculture. Des études sur la connaissance et la compréhension de 

l’agriculture par les enfants (école primaire) démontrent qu’ils ont un faible niveau de 

connaissances. Plusieurs de ces mêmes études montrent que la plus part des informations 

acquises par les enfants provient de l’extérieur de l’école. Par conséquent, de nombreux 

chercheurs ont proposé l’incorporation des opportunités d’apprentissage informel en 

agriculture dans le programme d’enseignement scientifique. Au Canada, il y a une tendance 

croissante d’inclure l’agriculture dans les programmes d’éducation aux niveaux primaires et 

supérieurs. Cependant, la plupart des études sur l’impact de ces programmes ont été réalisées 

aux États-Unis et en Europe. Le but de cette recherche était d’évaluer un programme au 

Canada : l’apprentissage des enfants au programme d’été « de la ferme à l’école » à la ferme de 

l’université McGill. 

 

La période d’étude comprenait 4 sessions de 5 jours en août 2016. Pendant cette période deux 

programmes thématiques ont été offerts : de l’assiette à la ferme et la sécurité alimentaire 

mondiale. Les deux programmes ont été offerts dans les deux langues : une semaine en anglais 

et une semaine en français. Enfants et parents ont été invités à participer à l’étude. Cinq 

questions de recherche ont été posées : 1 – est-ce que la participation au programme 5 jours 

« de la ferme à l’école » améliore-t-elle les connaissances agricoles des enfants ? 2 – est-ce que 

la démographie familiale a un impact sur la connaissance de l’agriculture des enfants (âge, 

langue maternelle, l’origine ethnique, genre, etc.) 3 -  est-ce que l’expérience préalable en 

agriculture (programme d’été, ferme familiale, etc.) a un impact sur la connaissance de 

l’agriculture des enfants ? 4 - Quelles sont les perceptions des parents sur l’amélioration (ou 

pas) des connaissances de leurs enfants après avoir participé dans le programme d’été ? 5 – 



iv 
 

Quelles sont les perceptions des parents sur la façon dont le programme a influencé (ou non) 

les comportements de leurs enfants vis-à-vis de l’agriculture? 

 

La connaissance d’un enfant a été évaluée à l’aide d’une évaluation pré- et post-participation 

au programme. Les participants ont été séparés en deux groupes d’âge (6-8 et 9-12 ans) et ont 

réalisé l’évaluation avant et après le programme à l’aide d’un système de réponse instantanée 

(cliqueurs). Leurs parents ont fourni des informations démographiques et ont répondu à une 

enquête post-participation sur leurs perceptions. Les données ont été analysées à l’aide du 

logiciel statistique SAS. 

 

Les résultats pour les 3 premières questions n’ont montré aucune différence entre les notes 

globales pré- et post-participation au programme. Cependant, les enfants anglophones avaient 

des résultats plus élevés par rapport aux enfants francophones, aux enfants bilingues, et aux 

enfants qui parlaient d’autres langues (p < 0.1). De plus, les enfants plus âgés (9-12 ans) ont eu 

des notes plus élevées que les enfants plus jeunes (6-8 ans) pour les notes pré et post (p = 

0.0562 et p = 0.0628, respectivement). Le fait d’avoir déjà participé dans un programme « de la 

ferme à l’école » a eu un effet positif sur les notes (p = 0.012).  Les 2 dernières questions ont 

été analysées avec une échelle de Likert et démontraient que le milieu d'origine d’un enfant a 

eu un impact sur ses connaissances et sa compréhension de l’agriculture. De plus, les données 

démographiques ont influencé les perceptions des parents sur les changements de 

l’apprentissage et des attitudes de leurs enfants. Ces résultats vont être utiles pour la 

planification future du programme d’été. 
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Chapter 1: Introduction 

1.1 Background and Setting  
 
As the world population continues to rise, we are seeing an increased movement toward urban 

life, with half of the population residing in city areas as of 2014 (United Nations, 2014, p.1). This 

trend towards urban living causes our youth to be disconnected from rural life, resulting in few 

opportunities to learn about agriculture and where their food comes from. Much research on 

youth’s agricultural knowledge and understanding reveals that children lack exposure to farm 

life and have a low level of agricultural awareness (Brophy, Alleman, & O'Mahony, 2003; 

Meischen & Trexler, 2003; Trexler, 2000). Particularly, youth are uninformed of today’s 

modern-day agriculture systems and its environmental connections. They have an old-

fashioned view of farmer’s duties, focusing on manual labour tasks without considering farming 

technology (Fröhlich, Goldschmidt, & Bogner, 2013) and do not make the association between 

food production and environmental impacts (Calabrese Barton, Koch, Contento, & Hagiwara, 

2005). Given that our youth are significant consumers, and will be our future leaders, it is 

essential that they improve their agricultural conceptions to be able to make informed food 

choices, and influence future decision-making towards sustainable agriculture production. 

 

Agriculture educators propose different methods of increasing elementary-aged children’s 

agricultural knowledge; integrating agriculture education into the elementary science 

curriculum and connecting food with farming through hands on activities such as, cooking, 

gardening, and farm visits (Pense, Leising, Portillo, & Igo, 2005; Pratt, 2013). These educational 

opportunities can be provided within the school environment or out- of- school. Importantly, 

agriculture education programs provided in settings outside of school such as 4-H, farm 

exhibits, and farm safety camps, have been shown to improve youth’s agricultural knowledge 

(Hughes & Hartley, 2000; Luckey, Murphrey, & Cummins, 2013; Radhakrishna, 2005). 

 

For the past three years, McGill University’s Macdonald Farm-to-School program has been 

providing educational opportunities for elementary aged children to improve their agriculture 
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awareness. Initially, in 2013 the organizers developed several learning opportunities for nearby 

elementary schools to learn about agricultural, environmental and nutritional related topics. 

The strategies included educational modules that could be incorporated into the Québec 

science curriculum and Macdonald campus farm activities such as gardening, farm tours and 

workshops (Chen, Braind-Racine, Malard, Toupin-Dubé, 2013). In 2014, the Farm-to-School 

program added a summer camp to their educational activities, which consisted of a 5-day camp 

on the origin of food. Two years later, the program expanded to offer children aged 6-12 years 

old, four 5-day summer sessions in two thematic areas, Plate-to-Farm and Global Food Security 

in both English and French. The Plate-to-Farm session is described as a way to: 

“Showcase local agriculture as well as the journey our food takes in Quebec. Each day has a 

different theme and different modules that are carried out in the Mini-Farm, the dairy barn, and 

the ecological garden. Themes include food and animal production, including fruit and 

vegetable produce, insects and soil among others (Macdonald Farm-to-School, 2016).” 

 
Whereas the Global Food Security session: 
 
“Addresses food production throughout the world and addresses the different concepts that 

surround global food security around the world. The children participate in a hunger banquet at 

the beginning of the week and become ambassadors for different countries. Their responsibility 

is to feed their entire population by the end of the week, all whilst taking into consideration that 

Mother Nature is unpredictable and may affect food production around the world (Macdonald 

Farm-to-School, 2016).” 

Both sessions provide program participants an opportunity to engage in hands on learning 

activities through gardening, cooking, team games, animal chores, and interactive workshops.  

The educators of the Macdonald Farm-to-School program continue to strive to provide the 

participating students with up-to-date information on agriculture and related topics, with the 

hope of increasing their knowledge. However, there has never been an evaluation to determine 

the effect this program is having. 
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1.2 STATEMENT OF THE PROBLEM   

The Quebec elementary science and technology curriculum provides few opportunities for 

children to learn about agriculture topics (Ministère de l'Éducation du Loisir et du Sport du 

Québec, 2009). The curriculum provides some learning objectives on agriculture technology and 

environmental impacts. However, these objectives start only in the upper elementary levels 

(grade 3-6), providing no agricultural education in the K-2 levels (p. 8, 11-13). According to the 

National Research Council (1988) all students, beginning in kindergarten and continuing 

through twelfth grade, should receive agriculture literacy instruction.  In addition, in 2013 the 

Pan-Canadian Assessment Program, which tests students on different subjects, examined 

Canadian student’s math, science and reading levels. The report revealed that “the average 

score of Quebec students in science was significantly lower than the mean score of their 

Canadian counterparts overall” (Branswell, 2014). 

 

Education researchers advocate for the inclusion of agriculture education in the science 

curriculum, given that children can link many personal and societal significances to food, 

thereby providing a “real world” context to science learning with the expectation of increasing 

their interest in the field (Calabrese Barton et al., 2005, p. 1164). In Canada, over 703 schools 

have developed food education programs that provide agriculture-based activities (Farm to 

Cafeteria Canada, 2015). However, much of the research into these types of programs is from 

American studies, non-peer reviewed, and on nutritional impacts (Joshi, Azuma, & Feenstra, 

2008). 

 

To address the gap in Canadian research literature, on the impact of agriculture education 

programs, the study reported here examined the effect of the Macdonald Farm-to-School 

summer program on elementary-aged participants’ knowledge of agriculture. 
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1.3 STUDY PURPOSE 
 

The primary purpose of this study was to evaluate the effect of the Macdonald Farm-to School 

Summer Program on the agricultural knowledge of elementary-aged children who attended the 

program in August 2016. The study also investigated the parents’ perceptions of their children’s 

agricultural knowledge and behavior changes after attending the summer program.   

 

1.4 RESEARCH QUESTIONS 
 
The questions that were asked in this study were: 

 
1. Does participation in the five-day Macdonald Farm-to-School Program improve 

children’s agricultural knowledge? 
 

2. Do family demographics impact children’s knowledge of agriculture (age, maternal 
language, ethnicity, family agricultural background, etc.)? 
 

3. Does children’s agricultural background (previous Farm-to-School experience and family 
agricultural background) have an impact on their agricultural knowledge? 
 

4. What are the parents’ perceptions on how the summer program improved (or not) their 
children’s agricultural knowledge? 
 

5. What are the parents’ perceptions on how the summer program influenced (or not) 
their children’s agricultural behaviours? 

 
 
1.5 SIGNIFICANCE OF STUDY 

 
This study will provide educators, curriculum planners, and researchers with increased 

knowledge on the impact that agriculture education programs have on participants, particularly 

on their agricultural knowledge, as well as providing valuable information to the Macdonald 

Farm-to-School educators for future program planning. 
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1.6 ASSUMPTIONS 
 
This study was based upon several assumptions. The researcher assumed that: 
 

1. All participating children answered the knowledge questions to the best of their 

ability when completing the pre-and post-test surveys. 

2. All participating children had an equal opportunity to learn from the various 

education modules and hands-on activities. 

3. All participating parents answered the demographic and perception questions 

truthfully when completing the surveys. 

 

 

1.7 LIMITATIONS 
 

This study was subject to the following limitations: 
 

1. Only participants who submitted a parental and participant consent form were able 

to participate in the study. 

2. The surveys designed to test children’s agricultural knowledge included only one 

topic per education module. Therefore, test scores provided limited information 

about variation in agricultural knowledge. 

3. The test design was tailored more for older children (9-12 years old), since a multiple-

choice format was used with questions that required logical reasoning and memory 

recall, instead of simpler yes/no questions, thereby limiting the younger (6-8 years 

old) children’s success rate. 

4. The results from this study can only be generalized to the sample of Farm-to-School 

participants who completed the survey. 
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Chapter 2: Literature Review 

 2.1 Agricultural Literacy 

The databases used for the literature review were, ERIC (ProQuest), Education Full Text, Google 

Scholar, Theses (Canada), ProQuest, ProQuest Dissertations and Theses Full Text, and McGill’s 

WorldCat, with an initial date range of 2008-2018 and then modified to 2000-2018. Every effort 

was made to choose the most recent studies, however very little has been published in this 

area in recent years. 

What is Agricultural Literacy? 

The publication, Understanding Agriculture: New Directions for Education by the National 

Research Council in 1988 dedicates an entire first chapter to Agriculture Literacy and defines 

this term as, “the goal of education about agriculture”. The author details that an agriculturally-

literate person should have a broad understanding of the historical, current economic, social, 

and environmental significance of our food and fiber system. In addition, he/she should know 

about the production, processing and marketing of our food (p. 8-9). This knowledge would 

therefore assist individuals to make appropriate food choices and be good stewards of the 

natural environment.  

The definition of Agricultural Literacy was further refined by Frick (1990) who states:  

Agricultural literacy can be defined as possessing knowledge and understanding of our food and 
fiber system. An individual possessing such knowledge would be able to synthesize, analyze, 
and communicate basic information about agriculture. Basic agricultural information includes: 
the production of plant and animal products, the economic impact of agriculture, its societal 
significance, agriculture’s important relationship with natural resources and the environment, 
the marketing of agricultural products, the processing of products, public agricultural policies, 
the global significance of agriculture, and the distribution of agricultural products (p. 52). 
 
This refined definition elaborates on what essential agriculture information individuals need to 

know and adds an important element: the ability to communicate one’s understanding, thereby 

moving from being functionally literate to an operational or structural level of literacy. A 

functionally literate person understands the concepts, but at the structural literacy level he/she 

can explain these concepts in his/her own words, and at the operational literacy level can 

http://proxy.library.mcgill.ca/login?url=http://search.proquest.com/pqdtft?accountid=12339
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provide an explanation based upon one’s own personal experiences (Cardwell, 2005). Specific 

examples of all three literacy levels, as they relate to the understanding of food, are provided 

by Cardwell (2005); functional literacy about food is “understanding that animals are beef or 

dairy” (p. 113); structural literacy about a food-related topic, such as free range chickens, would 

mean that one understands that it is the “husbandry where the animals are permitted to roam 

freely instead of being contained in corrals or barns”; and in operational literacy one could have 

an “understanding of crop and livestock systems from working on a farm” (p. 116). Meischen 

and Trexler (2003) add another level of literacy to the definition - cultural literacy – as “the 

ability to understand the significance that society attaches to cultural icons” (p. 116). An 

example of this would be the spiritual attachment of Native Americans to the land. All four 

definitions provide, to varying degrees, what an agriculturally literate person should know, and 

the different levels of communicating this knowledge. 

 

Agricultural Literacy versus Agriculture Education 

Aldrich (1988) differentiates agricultural literacy from agriculture education, by explaining that 

it is the “vocational component of agricultural education” (p. 8). On the other hand, Bellah, 

Dyer, and Casey (2004), view agriculture education and agricultural literacy as equal 

components in the equation (i.e., agriculture education = agricultural literacy).  The authors 

justify this equivalence, by using simplified definitions of literacy and education, with literacy 

being defined as “being knowledgeable in a particular subject or field”, and education as the 

“process of possessing that knowledge” (p. 23). Hence, agricultural education’s aim is to 

develop agriculturally literate citizens.  However, Bellah, Dyer, and Casey (2004) suggest that, 

for this to occur, several actions must be taken; agriculture teachers need to value and teach 

the importance of literacy in their agriculture education programs, educational institutions 

need to integrate agriculture literacy into the curriculum, and partnerships between schools 

and industry should be forged.  
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Why is Agriculture Literacy Important? 

Aldrich (1988) provides evidence that most Americans have a low level of agricultural 

knowledge, particularly with respect to the economic and social significance of the industry, 

along with the connection to human health and environmental quality. This lack of agricultural 

knowledge is also present in school-aged children and does not improve greatly as they 

graduate high school (p.9), R. Birkenholz et al. (1992), while R. H. Birkenholz (1993) stress the 

importance of improving this knowledge, so that individuals can make more informed decisions 

on important food topics.  In the report on Understanding Agriculture: New Directions for 

Education (Aldrich, 1988), recommendations are provided on how to improve agricultural 

literacy.   Aldrich (1988) recommends including agricultural instruction at the elementary level 

and continuing it throughout high school, and that the instructional material could be 

incorporated into the existing curriculum.  The National Strategic Plan and Action Agenda for 

Agricultural Education: Reinventing Agricultural Education for the Year 2020, goes beyond high 

school learning for agriculture literacy, in that people should have access to lifelong learning 

opportunities through the use of various educational materials and settings. 

 

2.2   Elementary-aged Children’s Understanding and Knowledge of Agriculture   

 

The following studies were selected and reviewed based on the study’s population age and the 

concepts being explored. In that studies which explored elementary aged student’s knowledge 

of agricultural ideas, were selected. Therefore, the articles evaluated were children’s 

understandings and knowledge of crop protection, meat and livestock, farmer’s duties, and 

food from farm to plate, with the most recent study being 2013. 

Trexler (2000) examined elementary-aged children’s understanding of agricultural practices 

related to crop protection. Specifically, the author interviewed a small sample of 5th grade 

children, living in urban and sub-urban areas of the United States. The children answered 

questions associated with three pest-related benchmarks: crop loss due to pests, crop 

protection, and the impacts of using poisons to protect crop. Their answers were coded and 
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matched to the specific benchmarks. In addition, the relationship between their answers and 

their agriculture experiences was compared.  

Based on the interview data, the author concluded that “elementary students were unable to 

convey an understanding of basic agricultural production” (Trexler, 2000, p. 99). The author 

highlights this by stating that “students held little knowledge of weeds, and the majority did not 

understand that weeds compete with crops for sun, soil nutrients, space, and water” (p. 100).  

More so, urban students who had never gardened before were unable to explain any concepts 

related to the three pest related benchmarks. The author links this inability to express pest 

related issues of crop production to the fact that the children did not have a strong foundation 

in fundamental biological concepts. Therefore, Trexler (2000) recommends that out-of-school 

experiences for urban students, such as gardening, be considered so as to learn core biology 

concepts, which in turn would provide them with a deeper understanding of agriculture. 

Based on other research it appears that not only pest related topics are lacking in student’s 

knowledge of agriculture. Meischen and Trexler (2003) tried to determine the understandings 

of science and agriculture education benchmarks as related to meat and livestock concepts by 

5th grade students from a rural Midwestern school in the United States. In addition, they looked 

to evaluate if a relationship existed between children’s understanding and their livestock 

experiences. The researchers first used concept mapping with the children to stimulate a 

conversation about the journey meat travels from farm to plate.  This was followed by 

interview questions on their understanding of the origin of agricultural products and the 

journey of meat products. The children’s responses were coded and matched to the specific 

benchmarks and their concept maps were used as confirmation of their answers. In addition, 

the student’s answers were compared to their background and experiences. 

The researchers found out that even though the children knew that certain foods for human 

consumption originated from animals, they lacked an understanding of many other animal 

products produced for human use. With respect to farming, students did not have an accurate 

picture of todays’ modern and large-scale farming. However, they did understand what occurs 

as meat travels from farm to plate, but the language used in their explanations did not match 
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the specific benchmarks. As well, an important finding was that although the students lived in a 

rural area (but were not farmers), they still lacked an understanding of agriculture concepts. 

From the results of this study, Meischen and Trexler (2003) provided important implications in 

agriculture education, regarding what educators need to know about what their student’s do 

not know about agriculture, and how to apply appropriate materials to increase their 

understanding. Suggestions, provided by the authors with regard to educating children about 

animal by-products and modern scale farming, propose designing “activities that require 

students to discover the sources of ingredients in many everyday products, such as cosmetics 

and medicines, through research and discovery” and “taking students to modern, large-scale 

production facilities and allowing them to experience first-hand the structure of agriculture 

today” (p.53). In addition, a critical element to be considered in curriculum planning is the 

target population; the authors mention that in agriculture education we tend to focus on 

improving urban/suburban’s agricultural understandings, but that perhaps this is a 

misjudgement and we should focus on all students, independent of where they reside.  

A German study by Fröhlich, Goldschmidt, and Bogner (2013) took a different approach, in that 

they surveyed student’s conceptions of a more general agricultural topic, -farmers’ duties.  

Specifically, the authors compared 112, 5th and 6th grade students’ ideas of farmers’ duties to 

those of 73 high school students, also looking to see if their ideas varied based on their 

agriculture family background. 

The authors surveyed the elementary and high school students by asking them to name two 

farmers’ duties. Responses resulted in seven main categories: animals, processing, technology, 

plants, marketing, ecology and others. The most frequent duty for the younger and older 

students differed, in that elementary-aged students referred more frequently to animal ideas 

(85.7%) and the high-school students, to plant concepts (76%). Animal and plant concepts were 

further analysed into sub-concepts. The younger children tended to provide the following sub-

concepts of animal related duties, milking, feeding, chickens and cows, more frequently than 

the older students. However, with respect to the plant sub-concepts, there was no significance 

with respect to the relationship of both age group’s agricultural family background and their 
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conceptions of farmer’s duties; it was found that the answers significantly differed based on 

their agricultural background. Younger students with an agricultural background named with 

the same frequency, animals and processing, and provided the idea of plant duties twice as 

frequently as those without a family background. Also, this group provided more varied 

answers than the group without agricultural experience (other, 25% vs. 6.3%), who had trouble 

providing a second duty. Looking at the high school group, the students with agricultural 

experience named animal-, plant- and ecology-related concepts more frequently than the other 

group and, as with the younger group without agricultural experience, a certain percentage 

(14%) of the students could not provide a second duty. 

Based on these results the authors concluded that regardless of age, the students’ ideas 

regarding farmers’ duties, were simple in terminology, and did not provide a great amount of 

detail regarding farmers’ activities. They concluded that, “students seem to have a very old-

fashioned image of farmers and use stereotypic associations concerning the related duties. The 

students often focus on the manual labour of farmers and nearly completely miss the chemical, 

physical, economic or ICT-related tasks and/or competencies involved”. (Fröhlich et al., 2013, p. 

65). This demonstrates that students are not knowledgeable of today’s modern agriculture 

industry.  

Overall, Fröhlich et al. (2013) recommend that the educational curriculum integrates 

fundamental agricultural concepts at the elementary stage and increases this depth of 

knowledge in higher levels of education. One approach of doing this is “to get the students 

actively involved with a farmer’s work, possibly arranged as farm-stays on a modern farm with 

large-scale production facilities” (p. 65). This would provide them exposure to real life 

experiences of modern day agriculture, and possibly impact their agricultural knowledge. In 

addition, the authors suggest that teachers should also receive similar hands-on experiences on 

farms, in order to be able to transfer the appropriate concepts to students. 

The next two studies by Calabrese Barton, Koch, Contento, and Hagiwara (2005) and Brophy, 

Alleman, and O'Mahony (2003) examine elementary-aged children’s understanding of a similar 

agri-food system topic - the process food takes from farm to plate. 
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Calabrese Barton et al. (2005) explored urban students’ understandings and beliefs about how 

food gets from the farm to our plates. More specifically, the authors conducted semi-structured 

interviews with 24 children from 4th and 5th grade that either attended schools in an 

impoverished or middle-class neighborhood of New York City. The interviewers first asked the 

children to develop food associations from the props provided, such as food items and word 

cards. These food pairings, allowed the researchers to ask more detailed questions on the 

concepts of farm to store. The interview data was analysed using a coding scheme, whereby 

they mapped these schemes onto two science education standards: National Standards for 

Science Education and Science for All Americans. The analysis of the children’s responses, 

revealed three food-related themes: food transformations, food transportation, and food 

technological systems.  

Under the theme of food transformation, the authors point out three main topics that were 

brought up by the students; the actual transformation process of food, mechanisms for 

transformation, and food as a commodity sold in the marketplace. With respect to food 

transformation, the authors observed two areas that the students’ understanding of food 

processing was based on, the first being, on their experiences from home (for example the 

author recorded that, “one student talked about how she observed her mother cut potatoes to 

turn them into french-fries”) (Calabrese Barton et al., 2005, p. 1170). The second area was 

based on how the product tasted and looked. For example, a child explained how grain is 

transformed into cereals such as Fruit Loops™ or Cheerios™. 

As for mechanisms for transformation, the authors point out that the factory was the focus 

point for the students with respect to the travel of food from farm to store. Interestingly, 

Calabrese Barton et al. (2005) noted that children believed that all food went to the factory to 

make changes to the taste and appearance, but that these alterations did not have an 

environmental or nutritional impact.  As for food commodity, specifically the role of farmers, 

most children expressed the farmers’ jobs as crop production, caring for animals and as 

businessmen. They did not explain a farmer’s role in terms of providing consumers with food 

that will meet their nutritional needs. They did not explain a farmer’s role in terms of providing 

consumers with food that will meet their nutritional needs. 
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For the second theme, food transportation, the authors recorded that the students consistently 

referred to trucks as the only method of food transportation. The authors attribute this to two 

factors, one being that the only prop provided on this subject, was a truck and that the children 

reside in an urban setting where trucks are commonly seen transporting commodities. Lastly 

for technological systems, the students’ responses, as described by the authors, showed that 

they believed technology is sophisticated in food processing and replaced processes that 

people are not able to do. Still, as with the food-transformation study, the children made no 

connections to the environmental impacts of food technology. 

Overall, this research study provides important information for educators, in that children used 

home experiences and television examples to illustrate their understanding of food systems, 

without any reference to what they learned in school, and that they provided generalized 

answers with very few links to the environment. Therefore, Calabrese Barton et al. (2005) 

suggest that food-system topics should be incorporated into the science curriculum, specifically 

in connection to the environmental and nutritional concepts related to food.  

Brophy et al. (2003) also used the topic of food from farm to plate to test elementary children’s 

knowledge of a variety of food subjects. The researchers conducted interviews with 96 children 

from kindergarten through Grade 3, who attended public school in a middle-class urban 

neighbourhood. The interview questions were based on food education topics from textbooks, 

used in elementary social-science instruction, and the researchers’ personal ideas on important 

social topics.  

The authors specifically tested children’s knowledge of land-to-hand progressions, 

identification of products derived from farm animals, and identification of inventions which 

have helped modernize farming, among other issues related to agriculture. The children’s 

responses to these topics were coded, in that their answers were matched to categories of core 

ideas. The results were analysed as an entire sample and not by age-specific responses to 

provide a more generalized pattern. 

Overall, for all food topics tested, the children knew more about physical appearances and the 

uses of the finished products, than the processes involved in food transformation. With respect 
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to land-to-hand progressions of common food products, the authors describe the children as 

having a basic understanding, but lacked a “fundamental awareness of specific processes 

occurring on farms and in factories” (Brophy et al., 2003, p. 22). Additionally, the authors state 

that “most of what they knew about cheese or hamburger meat began with purchase of these 

products in supermarkets, with little awareness of the processing involved in developing them 

from their bovine origins” (p. 23). Also, the children showed a lack of knowledge of the 

connection of food they eat and its origin: “students did not appear to have made the 

connection yet between the ‘chicken’ that they eat and the chickens in barnyards” and 

“typically implied images of small family farms with small numbers of animals, perhaps even 

known individually and treated as pets by family members” (p. 25-26). An interesting detail 

emerged when the interviewer asked the children questions on the topic of growing corn, in 

that “the most detailed knowledge had been acquired outside of school by students whose 

neighbors or relatives grew corn in gardens or on farms” (p. 31). Demonstrating that out-of-

school experiences can influence children’s agricultural knowledge. 

 

The remaining topics questioned by the researchers revealed a variety of misconceptions by the 

children, mainly on the topic of farming. In the past compared to present day, the children 

believed that there are more types of animals now and that farmers produced products for self-

sufficiency from a small size farmland. With respect to today’s farm machinery, the students 

stated that they are steam-powered and there is more land for farming since it is abandoned by 

people moving to the city. However, the children believed that we need fewer farmers today 

since most produce is imported from abroad. The authors attributed the children’s answers to 

fictional stories they might have read, which depicted farming in this way. 

Based upon the results of this study the authors recommend a reshaping of the elementary 

curriculum to include more relevant connections to the earlier historical and cultural aspects of 

agriculture, and the use of food pyramids to engage in discussions about international nutrition 

and dietary alternatives (e.g., honey to replace sugar). Importantly, before any curriculum 

modifications occur, educators must determine what children know and put it into a relevant 

and meaningful context for learning to take place. 
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2.3  Informal and Experiential Learning in Youth 

Informal Learning 

“From the time a student begins schooling and finishes high school, each has spent 

approximately 11,000 hours in the classroom and 65,000 hours, outside” (Medrich, 1982, p. 

229). This time outside of school is spent by children being on their own, with their parents, 

performing household chores and/or jobs, involved in extracurricular activities, and watching 

television (p. 232-238). Given the substantial amount of time children spend outside the 

classroom environment, it is worthwhile exploring what type of learning they are engaged in, 

and if they are gaining knowledge in these environments so that they can apply the knowledge 

in school or in their day-to-day lives. 

The type of learning that children obtain outside the school environment, is known as informal 

learning. Crane, Nicholson, and Chen (1994) provide the following definition: 

“Activities that occur outside the school setting are not developed primarily for school use, are 
not developed to be part of an ongoing school curriculum, and are characterized by voluntary 
as opposed to mandatory participation as part of a credited school experience. Informal 
learning experiences may be structured to meet a stated set of objectives and may influence 
attitudes, convey information, and/or change behaviour” (p. 3). 

The authors continue this definition and take into consideration circumstances where informal 

learning activities can be incorporated into formal learning, for instance when being used as 

supplement to formal learning by the school and teachers. Examples of these supplemental 

informal learning activities can be, visits to: museum exhibitions and demonstrations, 

aquariums and zoos, and community-based programs (p. 3). 

Informal learning is also often put into the context of science education, given that science is 

exploratory by nature. Several studies have examined the impacts of informal learning on 

children’s scientific understanding and knowledge (Cainey, Bowker, Humphrey, & Murray, 

2012; Gerber, Cavallo, & Marek, 2001; Turnbull, 2002; Wellington, 1990). Also, given that 

agriculture is often categorized as a type of science, agriculture researchers have also 

considered the role of informal learning in agriculture education (Ramsey & Edwards, 2004).  
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School visits to education centres are sometimes organized so that educators can teach certain 

learning concepts in a different environment with the hope of stimulating children’s interest 

and improving their knowledge. In a study by Cainey et al. (2012) which examined the impact of 

visiting the UK National Marine Aquarium on elementary-aged children’s understanding and 

knowledge of marine habits, the authors reported an improvement in children’s understanding 

of the marine environment. Specifically, through observations, children on the guided tours 

revealed a high level of engagement, and the post-drawings (pictures drawn by children after 

visiting the aquarium) showed significant improvement in concepts related to marine habitats 

and marine species. From these results Cainey et al. (2012) state that “schools can be confident 

that not only is a visit to the Aquarium enjoyable and exciting but also results in significant 

learning” (p.279). Wellington (1990) examined another informal learning environment, hands-

on interactive centres in science education. By observing and interviewing various people at 

hands-on interactive centres in the U.K, the author provides confirmation that these centres 

had a positive impact on three important educational goals: knowledge and understanding, fine 

motor skills, and interest in learning. With respect to informal science learning in agriculture 

education, both Ramsey and Edwards (2004) and Turnbull (2002) discuss the learning 

opportunities that exist. Ramsey and Edwards (2004) explore Supervised Agricultural 

Experiences, Future Farmers of America Clubs, and Summer Enrichment Programs in 

Agriculture Education, as informal science learning opportunities. The authors found that all 

these informal science educational programs provided opportunities for agri-food system 

experiences while improving student’s understanding in science. 

Experiential Learning 

A type of learning that is associated with informal learning is experiential learning.  Kolb (2014) 

provides a definition of learning with an experiential perspective as “learning in the process 

whereby knowledge is created through the transformation of experience” (p. 38). Adkins and 

Simmons (2002) use an alternative word, experiential education, which is defined by the 

Association for Experimental Education as “a process through which a learner constructs 

knowledge, skill, and value from direct experiences” (p. 3). Both consider the importance of the 

learner’s experiences in improving one’s knowledge. 
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The importance of student`s learning experiences is evident in the National Research Council`s 

1996 Science Education Standards, where it states that “learning science is something that 

students do, not something that is done to them and hands-on activities, while essential, are 

not enough, students must have minds-on experiences as well”. (National Research Council, 

1996, p.2). Such “minds-on” activities in agriculture education programs are often implemented 

in the form of garden projects. Mabie and Baker (1996) explore the effect of two agriculture-

related experiential instruction strategies (in-class projects and vegetable gardens) on children’s 

science process skills. Specifically, 146 5th and 6th grade elementary students from two schools 

located in an urban region of California, U.S.A., were involved in either a ten-week garden 

project, in-class project, or the regular curriculum (control group). The students involved in the 

experiential instruction were taught the following science process skills: observing, 

communicating, comparing, ordering, relating, and inferring (p. 3). After the ten-week 

instruction period, the researchers observed students’ written and verbal responses to 

activities that tested the same science processing skills. The results of the observations revealed 

that participation in these experiential activities improved students’ abilities to observe, 

communicate, compare, relate, order and infer (p. 5). 

Mabie and Baker (1996) recommend that teachers at all education levels use experiential 

instruction within the science curriculum; however educators need to be comfortable to use 

this teaching strategy. Therefore, the authors advocate for more research into this form of 

teaching to help determine effective strategies in implementing experiential instruction.  

2.4  Agriculture Literacy Program`s Impacts on Youth 

This last section provides an overview of formal (in-school) and informal (out-of-school) 

programs in Agricultural Literacy, and their impacts on participants. 

2.4.1  Formal (in school) programs: 

National Farm-to-School  

Farm-to-School is an American multi-partnership program among schools, farmers and 

communities with the objective of providing youth a better understanding of food, nutrition, 
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health and agriculture in order to make informed food choices. The first farm-to-school 

initiative began in 1996 by a concerned parent in California, by establishing a Farmer’s Market 

Salad Bar at a local college, which offered local farmers’ produce (Feenstra & Ohmart, 2012). 

The movement continued to grow, and in 2004, there were over 400 programs in 22 states 

(p.282). At the time, the National Farm-to-School Network was created, to be “an information, 

advocacy and networking hub for communities working to bring local food sourcing and food 

and agriculture education into school systems and early care and education settings”. (National 

Farm-to-School Network, 2016). 

Impacts of Farm-to-School Programs 

Joshi, Azuma, and Feenstra (2008) summarized and evaluated the findings of 15 U.S. Farm-to-

School assessment studies that were selected from evaluation reports of 38 Farm-to-Schools. 

The selection criteria was based on four specific conditions, 1) the study included quantitative 

data on behavioural outcomes, 2) the study was comprehensive in approach, 3) the study 

described the method of data collection, and 4) data were collected using standard approaches 

such as surveys, interviews, etc. The authors also proposed what type of future research would 

be required to better understand the impacts of the farm to school program.   

The data findings from the 15 studies were categorized into three kinds of behavioural changes: 

individual changes, school food operational changes, and financial changes at the farm level. 

They also report on knowledge and changes in attitude, connected to the Farm-to School 

program. Also provided are the evaluation tools used in the 15 studies that assessed student 

(individual) changes. Of these studies, the evaluation methods used to assess student 

behaviour changes such as increase in fruit and vegetable consumption, increase in school meal 

participation, and positive lifestyle changes, were school food production records, school 

records, informal class polls, parent/student surveys, and observations of waste on salad-bar 

trays. Certain interesting findings, noted by the authors, included the fact that i) positive dietary 

changes occur when schools serve fresh, local and flavourful food, combined with educational 

activities; ii) schools that have Farm-to-School salad bar programs had a greater percentage of 

students making their own healthy meal choice when the salad bar was made available; and iii) 
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more students chose the farm to school meal as opposed to the other cafeteria food choices. 

As for lifestyle changes, these studies noted that positive changes occurred in students’ social 

skills and self-esteem, responsible behaviours (saving money, improved work ethic) and 

physical activity. Together, these findings demonstrate that Farm-to School programs positively 

influence students’ dietary choices, which could have an impact on children’s health with the 

hope of reducing child obesity, which is a great concern worldwide. 

The other student behaviour changes evaluated in these studies were student knowledge and 

attitudes, such as increased knowledge about local foods, nutrition and health, and positive 

attitudinal changes regarding new healthy foods. The authors note that certain studies found 

that farm to school programs in schools helped to increase students’ knowledge of sustainable 

agriculture, food cycle, and local grown foods. As well, the programs provided information on 

how to read food labels, which allowed students to make healthier food choices when shopping 

at the supermarket. As for student’s attitudes, the authors cite three studies that showed 

positive changes in student’s approach to choosing healthy foods. Three studies referred to in 

this article, found that school teachers’ and administrators’ behaviours were also impacted, in 

that their participation showed an increased participation in the farm to school meal program. 

Also, six studies reported that food school service operations changed with schools buying 

more local foods and improving food preparation habits. As for behaviour changes in farmers, it 

was observed that, they participated more in farm to school programs, supplied more produce 

to schools, and provided more educational activities at their farm. This type of participation 

provides increased revenue and important community connections for farmers. Another 

participant behaviour change that was infrequently evaluated, but still cited by the authors, 

was the behaviour of the parents of the students in the program. Only three studies cited by 

the authors evaluated this change and showed that farm to school programs also have positive 

effects on this group of participants. 

Based on (Joshi, Azuma, & Feenstra, 2008) evaluation of the 15 studies, they propose research 

areas that need to be investigated in more depth with respect to Farm-to-School programs, 

such as the role of school food service workers and teachers, the factors that assist in 
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maintaining participation, behaviour changes in home setting, long term impact on dietary 

changes, farmer impacts, best practices to influence policy changes, and community changes. 

Food for Life Partnership Program 

The Food for Life Program (FFLP) is a U.K. based charity established in 2007 and now a 

partnership of four other national charities, such as the U.K. organic certifying body, Soil 

Association, Garden Organic, Health Education Trust, and the Royal Society for Public Health. 

The aim of the FFLP is providing healthy food choices to youth and the community at large 

(Food, 2016). The FFLP provides support to schools by granting them various awards for 

implementing the Whole School Approach, a framework developed by the FFLP to create a 

healthy food culture in schools by implementing, food quality, food leadership, food culture, 

food education, community and partnerships.  

Impacts of FFLP 

Jones et al. (2012) evaluated student-behaviour changes in a Food for Life partnership (FFLP) 

program, established by elementary schools. The objective of this study, as stated by the 

authors, was to “examine the associations between the promotion of sustainable food issues in 

primary schools and student self-reported fruit and vegetable consumption and a range of 

associated student behaviours”, by selecting 30 elementary schools that had the following 

characteristics: enrolled in the flagship program of FFLP in 2008, high socio-economic 

deprivation with free school meal plans, urban setting, high student population, track record of 

health promotion, and environmental activities. The study design and data collection method 

used by the authors was a control design whereby students in grades 5 and 6 (ages 9-11) at the 

start of enrollment in FFLP received a questionnaire measuring fruit and vegetable intake and, 

18-24 months later, received the same questionnaire. The student questionnaire also measured 

implementation of program-related activities such as school meals, school garden growing, 

food preparation skills, and participation in farm activities. A second questionnaire was 

provided to school staff to assess the flagship school’s exposure and fidelity to the program 

using the same study design. 
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Interesting findings of this evaluation study were the that the difference in the amount of fruit 

and vegetable consumed by the students was more noticeable for grade 5 students, program 

implementation affecting school changes showed that training, facilities, participation and 

student exposure to sustainable food issues increased over the course of the evaluation period 

and impacted the student’s fruit and vegetable intake. The authors suggest that schools most 

loyal to the program and with a good program implementation show positive results in terms of 

student’s food choice and consumption. Other positive effects of the FFLP observed by Jones et 

al. (2012) were increased take up of school meals, role of skilled based food preparation 

education and vegetable gardening in school.  

Agriculture in the Classroom    

Agriculture in the Classroom (AITC) has two significances, an agricultural education organization 

and a flexible education program that educators can incorporate into their existing curriculum 

to increase agricultural literacy among students in Kindergarten through grade 12 (AITC, 2015). 

Importantly, educators received support on the use and integration of AITC materials through 

training workshops (Pense et al. p.105). 

The development of the AITC organization was the result of a 1981 United States Department 

of Agriculture lead workshop that invited agriculture, business, education and government 

agencies, to develop a program of information on agriculture and establish a central group (the 

resulting AITC).  The initial goal of the AITC organization was to develop, distribute and 

coordinate agriculture education materials. Currently, there is an AITC in every state of the 

United States and a Canadian AITC organization that coordinates several provincial programs.  

Impact of a U.S. Agriculture in the Classroom program 

Pense et al. (2005) evaluated the effect that an Illinois Agriculture in the Classroom (AITC) 

program had on elementary children’s agricultural knowledge. Specifically, they conducted a 

quasi-experimental study with 1,734 students in Kindergarten through grade 12. The authors 

used the AITC curriculum to teach agriculture knowledge and tested the students using a pre-

and post-test. The post-test was administered 5 -6 months after the pre-test. These tests 
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assessed the five themes identified in the food and fiber systems literacy (FFSL) framework. The 

details of these themes are detailed in (Powell & Agnew, 2011), where they provide the five 

thematic standards of the framework: food and fiber systems; history, geography, and culture; 

science technology, and environment; business and economics; and food, nutrition and health. 

Pense et al., 2005 determined that AITC did increase students’ agricultural literacy within the 

five benchmarks created by the Food and Fiber System Literacy Framework. Each grade level 

differed as to which benchmark was most present in the agricultural knowledge, acquired 

through the lessons. Grade K-1 was most knowledgeable in the food, nutrition and health 

benchmark; grades 2-3 in the understanding agriculture benchmark; grades 4-5 in the science, 

technology and the environment benchmark and grade 6 in the history, geography and 

environment benchmark (p. 116). The test results from the classes that received AITC were 

compared to the classes that did not receive any AITC and it was found that that the classes 

given AITC had the higher test scores (p. 116). 

Based on these findings the authors make three recommendations on integrating this AITC 

curriculum at the Kindergarten through to grade 12 levels. The first was that educators should 

receive additional support, through training, to improve their teaching in the thematic areas 

and grade levels of the framework that obtained the lowest test scores. Second, a curriculum 

model of the FFLS framework should be integrated in all school grade levels to improve 

agricultural literacy, and third, continued research was needed into AITC state programs. 

 

2.4.2  Informal (Out-of-School) Programs: 

4H Program 

The 4H program is a youth development organization that has clubs, programs, and camps 

throughout the United States and Canada. The goal of 4H is to provide children between 5-19 

years old with the necessary skills to become active leaders in their communities, by offering 

hands on learning projects in science, health, agriculture and citizenship (National 4-H Council, 

2016). With over 100 years of history, the 4H organization cooperates with a large extension 
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network of government agencies, universities, and state offices that provide expertise and 

resources to assist in the development of educational programs. 

Long-term Impacts of 4H 

In contrast to the previous two studies that examined short term impacts, Radhakrishna (2005) 

investigates how 4H influences its members over the long term. Specifically, the author seeks to 

examine a segment of 4H alumni, with a view to assessing the impact 4H membership had on 

their leadership development, personal development, agriculture subject knowledge, 

communications skills, community development, and later life experiences. In addition, the 

author also compares the impacts of 4H to other youth programs. 

Radhakrishna (2005) randomly selected 289 former students from a database of 1,297 4H 

alumni to receive a mailed questionnaire. The questionnaire consisted of sections on 

demographic and participant information, and Likert-scale type statements on how 4H 

influenced their skills, knowledge development, and career and life experiences. As well as, 

questions that compared 4H with other youth programs. 

An analysis of the 168 completed questionnaires revealed the following demographic and 

participant profile. A majority were female (74%), an average age of 48 years old, and 50% with 

a high school or college degree, and the remaining with university or professional degrees. A 

high percentage of respondents, 66%, lived on a farm or in a rural area, and 50% currently 

worked full-time. A substantial amount (82%) of participants were active members in the 4H 

program with over 8 years of membership service where they completed projects mainly in the 

subjects of animal science, and leadership and personal development. Based on the analysis of 

the questionnaire data, Radhakrishna (2005) determined that alumni felt that their 4H 

experiences greatly influenced developing skills in group interaction and decision making, and 

acquiring leadership skills. In terms of personal development, the main contributions of 4H 

experiences were to the development of personal pride, life enjoyment, and self-esteem/self-

confidence (p.82). In terms of knowledge development, the alumni’s experiences mainly 

provided a greater understanding and awareness of environmental stewardship, and 

agriculture and food safety. The experiences that most influenced their communication skills 
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were based on the development and acquisition of a sense of personal responsibility, and 

interpersonal communication abilities.  In addition, their community development skills were 

gained through, learning heritage appreciation and citizenship skills (p. 83). In terms of impacts 

of 4H on career and life experiences, their experiences influenced their career in terms of the 

level of education attained, job/career selection, and the pursuit of higher degree continuing 

education. In the case of life experiences, it impacted leadership responsibilities, support in 

farming practices, and their residential community choice. Lastly, in comparison to other youth 

organizations the alumni members believed 4H to be superior in obtaining valuable skills and 

important subject knowledge. An overwhelming majority would recommend 4H to young 

people, believing that the benefits of membership would impact youth’s parents and families, 

and continue to influence them personally in their adult lives. 

Based on these findings Radhakrishna (2005) provides important recommendations in 

increasing 4H awareness and enrollment, improving program planning, and research. The 

author’s recommendations are the following: to use the results of the positive assessment 

studies in 4H promotional materials and display them in target 4H arenas (Farm Shows, Ag 

Progress Days, etc.), to continue program assessments and utilize the research data to improve 

and/or modify 4H programs, and to demonstrate the research benefit to key stakeholders. 

AgVenture 

For over 80 years, the Houston Livestock Show and Rodeo™ (HLSR) has provided youth with 

opportunities to learn about agricultural practices through exhibitions and presentations 

(Rodeo, 2016). One such exhibition is the AgVenture program, which was developed in 1997 to 

provide the public with hands-on learning opportunities in animal breeding and behaviour, 

birthing, fisheries, honey, milk and poultry production, horticulture, and local agriculture.  

Luckey, Murphrey, and Cummins (2013) evaluated the impact of the AgVenture program on 

elementary students. Specifically, the authors investigate the effect of the program’s 10 hands 

on learning sites, on 4th grade elementary student’s agricultural knowledge and perceptions. 

The participating students were from two elementary schools in an urban area of Houston, TX, 

U.S.A., and included mostly (78%) females of African-American or Hispanic descent with varied 
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agriculture experiences, such as, toured rodeos or contact with farm animals and/or crops 

(29.3% respectively), owned farm animals and/or grew their own crops with family (9.8%), and 

nearly half (43.9%) previously participated in AgVenture (p. 3.). 

To answer the study’s objectives, the researcher used a survey instrument to conduct pre- and 

post- tests that included questions on demographics, agricultural knowledge and perceptions. 

The data analysis revealed that the student’s agricultural knowledge improved significantly, and 

certain agricultural perceptions were impacted after exposure to the AgVenture program. The 

agricultural perceptions that showed the greatest change was regarding student’s appreciation 

of agriculture, with 61% perceiving agriculture affecting their daily lives (27% increase) and 73% 

believing that agriculture was important to their community (27% increase), (Luckey et al., 

2013, p. 4). Also, important findings were obtained with respect to learning environments. In 

that, the post-test results for the question on “which portion they had learned the most from as 

well as which portion of the program had been the most fun” (p. 5), indicated that students 

enjoyed and learned the most from two exhibits that had active hands-on involvement. 

Interestingly, there were certain agricultural perceptions that did not change after exposure to 

the program: “the awareness of agriculture through the AgVenture program did not stimulate 

interest in agriculture and actually caused participants to question whether they would want to 

work in agriculture. In fact, it is possible that this exhibit could have inadvertently perpetuated 

the stereotype of agriculture being limited to production agriculture” (p. 5) 

Based on these findings, Luckey et al. (2013) provide recommendations for improving the 

AgVenture program, such as the addition of exhibits that demonstrate more than basic 

agricultural production, like agricultural technologies, alternative production methods, and 

local and urban agriculture, in the hope of providing a deeper agricultural awareness and 

understanding. In addition, the authors suggest extending the program to include in-school 

visits and follow-up materials and sessions, to provide opportunities to increase youth’s interest 

in agriculture, and to consider careers in this field. Any improvements however, must ensure 

the “connection between agriculture and youth using interconnected examples that have 

relevance” (p. 6). 
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Georgia Healthy Farmers Farm Safety Camp 

The Georgia Department of Public Health in the United States provides financial and 

instructional support in order to offer Farm Safety Day Camps, with the goal of reducing the 

number of farm-related injuries, and improving the health of farm communities (Health, 2016). 

One such camp, is the Georgia Healthy Farmers Farm Safety Camp that was developed in 1992 

and, in 1994, became more formalized by offering two streams: a general one for 10 to 13-year 

olds; and a tractor certification program for 14 to 15 year olds. The camp curriculum consists of 

core courses in All-terrain Vehicle Safety, Combine and Harvesting Equipment, First-on-the-

Scene, Pesticide Safety, Sun Sense, and Water Safety, in addition to First Aid and Introduction 

to CPR (Hughes & Hartley, 2000). However, elective courses are changed every year based on 

what farm safety education objectives need to be met for the community. 

Immediate and Long- term Impacts of the Camp 

Hughes and Hartley (2000) evaluated the impact of attending the Georgia Farmers Farm Safety 

Camp on campers’ farm safety knowledge and practices. In more detail, to examine the impact 

on farm safety practices, the researchers mailed follow-up questionnaire, 6 months after 

attendance, to the 1992 campers’ cohort, who attended either one of the two available 1-day 

camps. During the remaining years of the study, 1993-1997, the impact on farm safety 

knowledge was tested using pre- and post-tests for campers that attended either a 3 or 4-day 

camp. For the 1992 cohort, 111 campers were sent a follow-up questionnaire, and 14 were 

returned. Of the 417 pre-tests and 380 post-tests completed by campers aged 8-13 years old 

during 1993-1997, 253 tests matched and were used for analysis. Additional information on the 

camp’s impacts on both variables (safety knowledge and practices) were obtained through 

observations by camp staff, anecdotal evidence from parents and administrators, requests for 

the Georgia Healthy Farmers Farm Safety Checklist to conduct farm safety audits, and 1992 

Farm injury surveillance data. 

For the analysis of the camp’s impact on farm safety knowledge of campers, two data sets were 

created, immediate and long-term impacts. For immediate impacts, age and sex differences 

were assessed. The 1993 cohort, had a mean pre-test score of 64.7 and mean post-test score of 
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81.7, showing a significant (t= 7.1, p= 0.0001) improvement in test scores from the beginning of 

the camp. For all participants from years 1994, 1996, and 1997 the mean pre-test scores 

(range= 61.1%-84.6%) compared to the mean post-test scores (range=73.5%-89.4%) were 

significantly (p=0.001) higher. The relationship of age and gender in farm safety knowledge was 

evaluated for groups in 1996 and 1997, whereby age was significantly and positively correlated 

with pre- and post- test scores. In addition, the mean change in test scores did not differ 

significantly by age for years 1996 and 1997, therefore based on this result, the authors 

concluded that “younger and older children gained similar amounts of knowledge each year” 

 and therefore “the camp was developmentally appropriate for this age range” (Hughes & 

Hartley, 2000, pp. 53-54). Regarding gender differences in farm safety knowledge, the authors 

report that the mean and mean change in test scores for boys and girls for 1995, 1996, and 

1997 were similar, showing that they learned similar amounts of information. The long-term 

impact of the camp on participants’ farm safety knowledge was seen by comparing the pre-test 

scores of participants from 1994 to 1997, who had and had not previously attended the camp. 

The results showed that for those years, the mean pre-tests scores were significantly higher 

(t=2.5) for those that had attended the camp (69.4% in 1994 and 83% in 1997) compared to 

those that had not (58.7% in 1994 to 85.1 % in 1997). Also, the mean pre-test score for 1994 

participants who had attended the camp previously to those that had not was significantly 

higher (p= 0.05). Hughes and Hartley (2000) clarify these results in stating that “this means that 

respondents who had attended camp the year before had a higher level of farm safety 

knowledge entering their second year of camp than did respondents who had not attended 

camp previously.” (p. 55.) Interestingly, through anecdotal evidence, there were also 

indications of a transfer of knowledge from the participating children to their parents, two 

examples being, the Director of Alumni Relations for a nearby college stated that “the three-

day camp provides campers with hands-on experience in a wide variety of safety areas that I 

know from parental accounts have profoundly affected the participants once they return home. 

Many try to change the habits of their parents and other adults on the farm’’ (p. 55) and the 

Director of the Georgia Health Farmers stated that “the most frequent report we received from 
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parents concerned the ride home from camp. Children told their parents everything ‘wrong’ or 

unsafe about their farm” (p. 55).  

The impact on Farm Safety Practices was obtained from various sources of data, the follow-up 

questionnaires, anecdotal evidence and farm injury surveillance data. All sources of data 

revealed that the knowledge gained by the participants through the camp resulted in changed 

behaviours related to farm safety. The follow-up questionnaire data showed that respondents 

indicated an improvement in the following farm safety practices: farm animal safety, tractor 

safety and first aid. In addition, the Director of Georgia Healthy Farmers, and a parent of a child 

participant, recounted stories of a camp participant practicing tractor safety on their farm by 

wearing their seatbelt and another camper who successfully provided first aid to a relative with 

a bee sting. Importantly, the farm injury surveillance data also revealed decline in the reported 

farm injuries and the fatalities went from 3 to none after camp implementation. However, 

Hughes and Hartley (2000) do point out that “although it is not possible to ascertain the extent 

to which farm safety camp reduced the farm injury and fatality rates, it is likely that the 

information camp participants obtained and shared with family members and friends resulted 

in safer behaviors and contributed to the lower rates that have persisted through 1999 “(p.56). 

Overall, based on these findings the authors concluded that the camp had a positive impact on 

participants’ farm safety knowledge and practices. Importantly, the knowledge was transferred 

by the children to their family, which in turn resulted in behaviour changes that reduced farm 

injury risks. 

2.5 Conclusions 

There is a growing trend to provide children with educational programs to improve their 

agricultural literacy and this review looked at several of these programs. The agriculture 

education programs examined were a combination of informal (out-of-school) and formal (in-

school) learning opportunities. Importantly, for any program to be successful, many factors 

must be considered, as Pense et al. (2005) concluded in the study on the Agriculture in the 

Classroom (AITC) program. For example, the authors recommended that teachers must be 

properly trained to deliver the program and have a desire to incorporate the material in their 
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classes.  This enthusiasm to implement agriculture education programs in elementary schools 

has been successful in the United States with the Farm-to-School programs and in the U.K. with 

Food for Life Partnerships. As well, agriculture extension services are well-established in the 

United States, such as 4H-clubs, AITC, Ag-Venture, etc., which provide expertise in the field of 

agriculture for educators.  

Canada is beginning to implement school initiatives to increase children’s agricultural literacy, 

however these programs have different educational objectives and instructional methods 

(Farm-to-Cafeteria, 2015). Therefore, Canadian schools do not use standardized curriculums for 

agricultural education at the elementary-school level, such as the ones in the United States and 

Europe. Still, well known American agriculture extension programs such as AITC and 4H, do 

exist in Canada, which could provide formal and informal learning opportunities for children. 

None the less, there is still a need to develop a uniform agriculture education program in 

Canada that could be incorporated into the elementary-school curriculum, to ensure all 

children are receiving the same learning opportunities. 

Any educational program that is implemented to educate children should be evaluated to 

determine if the program is meeting its’ educational objectives. The programs reviewed in this 

chapter used a variety of methods to assess the impact of the curriculum on children’s 

agricultural knowledge, such as interviews, questionnaires, and pre- and post- tests. 

Interestingly, these methods were used with students of various age-groups, which indicates 

that children’s knowledge can be tested using several methodologies. Still, according to several 

authors Bell (2007); De Leeuw et al.(2004); and Owen et al. (1997), to effectively test young 

children’s knowledge the researcher must consider children’s developmental stages, such as 

those researched by the well-known child psychologist, Jean Piaget (Piaget, 1929). In that, 

“young children up to the age of seven display pre-operational thought, and thus, lack the 

ability to use causal reasoning. From the age of seven to 11 the child progresses to concrete 

operational thought and formal thought, which involves the use of logical reasoning” as stated 

by Owen et al. (1997). Therefore, for the test to effectively evaluate children’s knowledge, the 

questions should be age appropriate. Certain age adaption methods for questioning young 
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children include using pictures to illustrate the questions and developing more simple 

questionnaires with answers that use, yes/no (p. 3). 

Accordingly, this research study aimed at assessing the level of agricultural knowledge in young 

children in Canada, and to determine their learning abilities in the local Farm-to-School 

program. 
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Chapter 3: Methodology 

3.1  STUDY DESIGN 

To determine the impact of the Macdonald Farm-to-School summer program on children’s 

agricultural knowledge, this study used a quasi-experimental design. Specifically, the pre-test 

post-test design was applied, since it allows the researcher to evaluate the effect of an 

educational curriculum on a specified group (Cohen, Manion, & Morrison, 2013, p. 322). In 

addition, the participants’ parents were provided with a post survey to obtain supplementary 

information on the children’s learning. 

 

The research was carried out at the Macdonald Farm-to-School summer program located at 

McGill University’s Macdonald Campus Farm. The study period consisted of four weekly  

(five-day) sessions during August, 2016. During this period two thematic programs were 

offered, Plate-to-Farm; and Global Food Security. Both programs were bilingual, with one week 

in English and one week in French.  Children and their parents from all four summer program 

sessions were invited to participate in the study. 

 

The population of this study consisted of children registered in any of the four 5-day summer 

program sessions and their parents. The participating children were aged between 6-12 years 

old (n= 81) both boys and girls. Most of the parents (n=77) were between 35 and 54 years old. 

 

3.2 SURVEY DESIGN  
 
Three surveys were developed to answer the study objectives. First, to determine the impact of 

the summer program on the agricultural knowledge of the children, pre- and post- tests were 

developed. Secondly, to determine the effect of the student’s demographics on their 

agricultural knowledge, a demographic questionnaire was created; and lastly, to obtain 

information on the parents’ perceptions of their children’s learning improvement and 

experience, a parent survey was created. 
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Pre- and Post-Tests 

Pre-post testing was used, since it is a widely applied technique to gather data on knowledge 

change of a population participating in an educational program (Dirks & Orvis, 2005; Luckey, 

2012; Moss, Smith, Null, Long Roth, & Tragoudas, 2013). However, several features were taken 

into consideration when designing the tests, such as the curriculum content from both thematic 

programs of the Farm to School, participating children’s age, and wording, format and delivery 

method of the tests. 

Before developing the test questions, the researcher met with the Director and educators of 

the summer program to better understand the subjects taught during the two thematic 

programs, and to obtain the educational modules being covered. In addition, the age of the 

participants was carefully considered in the design of the questions, and the delivery of the 

tests. Given that some children were quite young, less than 7 years old, consideration of 

reading ability, attention span, and comprehension needed to be considered (Bell, 2007; Owen, 

Schickler, & Davies, 1997). Therefore, the questions were designed using images (to clarify 

concepts), short in length, relatively few in number (only 

10 questions), and projected on a screen and read aloud. 

Importantly, the delivery method of the tests, used 

TurningPoint© Technology (see Figure 1.), which is a 

clicker based response system, whereby the participants 

use a small remote control-like device to answer the 

multiple-choice questions. This response system was 

used to facilitate the provision of answers by all ages. 

 

For each week, tests were developed, one for each age 

group, 6-8 years old and 9-12 years old, in English and French (Appendices A and B). The English 

and French tests evaluated the same educational content and were administered as shown in 

Figure 2. The only difference between tests for the two age groups was that 9-12-year-olds 

received questions with a higher level of difficulty, given that they have a memory and 

constructive capacity of adults (De Leeuw, Borgers, & Smits, 2004).  

Figure 1. Turning Technologies © Clickers 
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Demographic Survey 

 

 

 

 

 

In order to gather demographic data of the participating children and parents, a demographic 

questionnaire was created (Appendix C). Also, this questionnaire served as essential data to 

answer the research question regarding how children’s and their parents’ demographics 

influence their agricultural knowledge? The questionnaire included questions on the 

participating child’s age, languages spoken at home, ethnicity, and previous day camp 

participation. The participating parents also provided information by completing questions on 

their average age, approximate household income, education level, and their rural/urban 

background.  

 

Parent Survey 

To be able to gather information on the parents’ perceptions of their children’s learning 

improvement and experience after attending the summer program, a parent survey was 

developed (Appendix D). There were four parts to the survey, the first section included eight 

questions on what the child had discussed in terms of the learning module topics. The second 

section included eight questions on what the child had expressed in terms of his/her learning 

experience. The first two sections, used a well-known rating scale for the responses, the Likert-

Figure 2. Structure of the program and corresponding tests of participant children. 
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scale. This scale allows the researcher to build in a degree of sensitivity and differentiation in 

the answers (Cohen et al., 2013, p. 386). The third section included three open-ended 

questions: the first, on what the child discussed with their parents regarding the educational 

activities of the summer program; the second on the parents’ observations of their children’s 

improvement in agricultural knowledge; and the last was an opportunity for the parents to 

provide the summer program administrators with other comments.  

 

Validity 

The validity of all tests and surveys was determined to ensure the quality of the research. This 

was done with a group of experts, the Farm-to-School educators, Ms. Joelle Lefebvre-Ouellet 

and Ms. Rebeca Esquivel, and agricultural and teaching professionals, Drs. Kevin Wade and 

Caroline Begg, who reviewed all data collection instruments.  The Farm-to-School educators 

provided insight on the validity of the content and question construction. Given that the study 

involved a potentially-vulnerable population (i.e., minor children), it was not possible to 

administer a pilot test. Pilot testing would have involved distributing the surveys before the 

start of the actual research, to a small (5-10 people) target population. The population should 

resemble that of the research study, in that the children and their parents involved in the pilot 

test would have the same demographic and background characteristics of the study population.  

 

Given that pilot tests were not conducted in this study, there was no opportunity to obtain 

feedback on the data collection instruments (tests, questionnaires, and survey) prior to the 

actual research. 

 
3.3  DATA COLLECTION 
 
A list of all children, involved in the 2016 Farm-to-School summer program, as well as their 

parents, was obtained by the Farm-to-School administrator. From this list, appropriate consent 

forms along with the demographic survey, were prepared for each parent and a Clicker ID 

assigned to each child. On the first day of each program session, the prepared documents were 

distributed to the parents, with an explanation of the research study. The parents who agreed 
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that they and their child(ren) would participate in the study, returned the signed consent forms 

and demographic surveys. Also, before each test was given, an oral script was read out loud to 

the children, so that they would understand the study and could provide their verbal consent to 

participate. All children participated in the tests; however, the data from non-participating 

children were excluded from the study. 

 

The morning of the first day of each summer program session, the children were divided into 

two groups, 6 to 8 years old and 9 to 12 years old, with the younger group participating first. 

The tests were given in a nearby classroom on Macdonald Campus Farm. The children were 

each provided with an assigned Clicker to answer the questions and a trial test question was 

used for the children to learn how to use the response system. After all children were 

comfortable using the devices, the researcher read out loud from a projected screen, the 

questions and answers one at a time. The testing took approximately 20-25 minutes to 

complete, and all response data was collected through the TurningPoint© software. 

 

In the afternoon, on the last day of the summer program session (5th day), after the children 

had received a review session by the Farm-to-School educators on the educational material 

learned throughout the week, the post-test was given. The post-test included the exact same 

questions and delivery format as the pre-test. 

 

The parent survey was distributed to the parents who attended a final activity of their children 

in the afternoon, on the last day of the summer program session. All surveys were collected 

before the start of the activity. 

 

3.4 DATA ANALYSIS 
 
The data were analysed using SAS Version 9.4.  The test score data, were the total correct 

answers out of the 10 test questions, which was exported to Microsoft® Excel from the 

TurningPoint© software. The test score data for week 2, group 9-12 were recalculated to a 
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score out of 9, since the material for one of the questions was not taught. All other survey data 

were entered in Microsoft® Excel, coded and then imported into SAS.  

 

First, the study population number (N) of the participating children and parents to be used in 

the analysis was determined. There were 95 children from the four Farm-to-School Summer 

program sessions that participated in the pre-test and 79 parents or legal guardians that signed 

the participant consent form. The following data exclusion criteria were used to calculate the 

study population numbers of the children: 

 

Data Exclusion Criteria (Children Study Population) 

Parent and Oral consent forms not completed (CF) 

Participation in another program session (PPS)* 

Attended the same theme week in 2015**(SW) 

Children  < 6 years old(U6)*** 

 

* If children participated in more than one program session, only the data from their first 
participation was included in the analysis (to eliminate learning bias). 

** Children who attended the same theme week in 2015 and 2016, were excluded from the 
analysis – also to eliminate learning bias. 

***These children were removed since the tests were designed for age groups 6-8 and 9-12 
years old. 

 
 
Study Population Numbers:  

1. Children study population number(N)= 95-CF(2)-)-10(PPS)-4(SW)-U6(3)=76 

2. Parent study population number(N) for demographic data = 79-1(DS)= 78 

3. Parent study population number (N) for Likert data=79-12(PS)-9(BPS)=58 

DS= Did not complete Demographic Survey 
PS= Did not complete Parent Survey 
BPS= Both Parents Completed Survey* 
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* * In the case of 9 children, both parents completed the parent survey. Since only data from 
one survey per parent were needed for the Likert-data analysis, the data from the 18 
individuals were randomly selected to determine which 9 to include in the analysis. 

 
 
Data Analysis Models and Statistical Analysis:  

Test Score data: 

To answer the first three research objectives, a generalized linear mixed model (GLIMMIX) 

procedure in SAS 9.4 was used to analyse the data. The GLIMMIX procedure was used since the 

data were discrete and binomially distributed, with random and fixed effects. Specifically, three 

data sets were analysed using this procedure: Pre-scores only, Post-scores only, and Pre-and 

Post-scores, combined (to judge improvement). 

 

The SAS statements below were first analysed using GLIMMIX procedure, and non-significant 

effects were sequentially removed from the statements until the best fit was obtained. The 

level of significance, was set at 10% (p<0.1), since this was exploratory research that had not 

been performed before.  The statements are the test score results as the dependant variable 

and the demographic and background factors as the independent variables. In addition, 

descriptive analysis was performed on the pre, post, and post-pre-percentage test scores. 

 

1-Pre and Post Score  

model r/n* = Theme + Week(Theme) + Pre_Post + Age_Group +  Matern_Lang + Ethnicity + 
Child_Gender + Parent1_Educ + Parent2_Educ + Prev_F2S_Exp +  Fam_Agric_Exp + Avg_Parental_Age + 
House_Income/dist=binomial link=logit; 
 
random New_ID(Week Age_Group Matern_Lang Ethnicity Child_Gender Parent1_Educ Parent2_Educ 

Prev_F2S_Exp  Fam_Agric_Exp Avg_Parental_Age House_Income; 

 

 

2-Pre score  

model r/n = Theme + Week(Theme) + Age_Group + Matern_Lang + Ethnicity + Child_Gender  
  + Parent1_Educ + Parent2_Educ + Prev_F2S_Exp + Fam_Agric_Exp + Avg_Parental_Age + 

House_Income/dist=binomial link=logit; 
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3- Post score 

model r/n = Theme + Week(Theme) + Age_Group   + Matern_Lang  + Ethnicity +  Child_Gender  
+  Parent1_Educ  + Parent2_Educ  + Prev_F2S_Exp +  Fam_Agric_Exp  + Avg_Parental_Age  + 

House_Income/dist=binomial link=logit; 

 

where r = number of correctly-answered questions; 

 n = total number of questions asked; 

 Theme = session of the summer program, Global Security week or Local Food week 

 Pre_Post = The test scores before and after the five-day program session 

Week = Calendar Weeks in 2016: 1 = Week of August 1st; 2 = Week of August 8th; 
3 = Week of August 15th; 4 = Week of August 22nd 

Theme = 1 = Local Food Week 2= Global Security Week 

Age_Group = 1 = 6-8 years; 2 = 9-12 years of age 

Child_Gender = 1 = Male; 2 = Female 

Matern_Lang  =  Language most spoken at home; 1= English; 2 = French; 3 = English and 
French; 4 = Other 

Ethnicity = 1 = Caucasian; 2 = Non-Caucasian 

Prev_F2S_Exp = Previous  Farm-to-School experience; 1 = F2S Experience in a previous 
year; 2 = No previous experience 

Fam_Agric_Exp = 1 = Family Farming Background (any of last 3 generations); 2 = No 
recent Family Farming Background 
 
Avg_Parental_Age = 1 = 25-34 years of age; 2 = 35-44 years of age; 3 = 45-54 years of 
age 4= > 55 years of age 
 
House_Income = 1 = < $50K; 2 = $50K-$100K; 3 = > $100K 

Parent1_Educ = Highest level of education of one parent; 1 = Highschool; 2 = 
CEGEP/Training College; 3 = University 
 
Parent2_Educ = 1 = Highest level of education of second parent; 1= Highschool; 2 = 
CEGEP/Training College; 3 = University) 
 
Parent_Gender = 1 = Mother; 2 = Father 
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Likert Scale Data: 

The last two research questions were answered using the Generalized Linear Model (GLM), 

since the data were ordinal under the assumption of normal distribution. 

 

The Likert scale data from each question of the parent survey were analysed. For the first 8 

questions the data were separated by theme week (i.e. the data from the questions that 

corresponded to the two local theme weeks were grouped together and the same for the two 

global ones).  In addition, the data from one local theme week question (“My child explained to 

me how to make cheese”) were removed, since this learning objective was not taught. The data 

from the other 8 questions on learning experience were not separated by theme week, since 

the questions applied to all program sessions. 

 

The SAS statements below are for the total scores of the local learning questions combined, 

global learning questions combined, and learning experience questions combined. The scores 

being the dependant variable and the demographic and background variables the independent. 

GLM analysis was performed for each question separately, the combined learning local and 

global questions, and the combined learning experience questions. 

 

1-Local learning score: 

model LearnL_Score = Week + Age_Group + Child_Gender + Matern_Lang + Ethnicity + Prev_F2S_Exp + 
Fam_Agric_Exp +  Avg_Parental_Age + House_Income + Parent1_Educ + Parent2_Educ + 
Parent_Gender; 
 
lsmeans Week Age_Group Child_Gender Matern_Lang Ethnicity Prev_F2S_Exp  Fam_Agric_Exp 
Avg_Parental_Age House_Income Parent1_Educ Parent2_Educ Parent_Gender LearnL_Score/stderr; 
 
 
2-Global learning score: 
 
model LearnG_Score = Week+  Age_Group + Child_Gender + Matern_Lang + Ethnicity + Prev_F2S_Exp + 
Fam_Agric_Exp  + Avg_Parental_Age + House_Income +  Parent1_Educ + Parent2_Educ + 
Parent_Gender; 
 
lsmeans Week Age_Group Child_Gender Matern_Lang Ethnicity Prev_F2S_Exp  Fam_Agric_Exp 
Avg_Parental_Age House_Income Parent1_Educ Parent2_Educ Parent_Gender LearnG_Score/stderr; 
 



40 
 

3-Learning experience score 
 
model Exp_Score = Week + Age_Group +  Child_Gender +  Matern_Lang + Ethnicity +  Prev_F2S_Exp + 
Fam_Agric_Exp  + Avg_Parental_Age + House_Income + Parent1_Educ + Parent2_Educ + 
Parent_Gender; 
 
lsmeans Week Age_Group Child_Gender Matern_Lang Ethnicity Prev_F2S_Exp  Fam_Agric_Exp 
Avg_Parental_Age House_Income Parent1_Educ Parent2_Educ Parent_Gender Exp_Score/stderr; 
 
 

The answers from the open-ended questions of the parent survey were analysed using the 

constant comparison method (Butler-Kisber, 2010, p. 31), whereby the data were categorized 

into similar themes, and the frequency count for each theme determined. Lastly, descriptive 

statistics were performed for each of the additional questions to determine the most frequent 

responses. 

 
3.5 RESEARCH ETHICS BOARD 
 
This study involved surveying of minors and competent adults, therefore all applicable rules 

and regulations of the McGill Research Ethics Board (REB) were followed to perform this 

research. Specifically, a research application, parental and participant consent forms 

(Appendices E and F), an oral script (Appendix G), and surveys (Appendices C and D), were 

submitted to the McGill REB III prior to the start of data collection, and approved. A Certificate 

of Ethical Acceptability of Research Involving Humans was issued with the REB File #: 36-0616 

(Appendix H). 
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Chapter 4: Results and Discussion 

 
4.1 Results and Discussion 
 
4.1.1  Demographics and Background of Study Participants: 
 
Children 
 
The age distribution for all 76 children in the study is displayed in Figures 3 and 4 (Appendix I). 

Overall, for the four summer program sessions combined, the majority (72%) of children were 

between 6-7 years old and 9-10 years old (Appendix I, Figure 3). The age group that was least 

represented was the 8 (8%) and 11 (9%) year olds. However, the age distribution by theme 

week (Appendix I, Figure 4) had a different age profile. For the local weeks the 6-7 year olds 

were the most represented (22%) and 8 and 11 year olds were the least represented (7%). As 

for the Global weeks the 9-10 year olds were the most represented (23%) and the 6, 8 and 11 

years olds, the least represented (9%). 

 

For the pre- and post-testing, the 76 children were seperated into two age groups, 6-8 years old 

and 9-12 years old. Based on this grouping, there was a higher percentage of 9-12 years olds 

(Appendix I , Figure 5), and this is also observed in the global weeks, with 53% of 9-12 year olds 

vs 36% 6-8 year olds. Contrary, the local weeks had a majority of 6-8 year olds (64%) (Appendix 

I, Figure 6).  

 

As for gender, all children participating in the study were predominantly female, with 65% 

female and 36 % male (Appendix I, Figure 7). However, in the local weeks there was a slightly 

higher percentage of male children (54% male vs 46% female) participating in the study 

(Appendix I, Figure 8). 

 

The participating ethnicity was obtained for 70 of the 76 children and categorized into 

Caucasian and Non-Caucasian. The Non-Caucasian group consisting of African-American, 

Hispanic, Asian and Native American children. For all 70 participating children, the majority 
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were Caucasian (76%) (Appendix I, Figure 9), as well for the local and global weeks (Appendix I, 

Figure 10). 

  

The participating children’s parents were asked what is the predominant language mostly 

spoken at home. For the language data of 70 participating children it was categorized into 

English, French, English and French, and Other. The Other category consisted of Spanish, 

Japanese and Romanian speaking children. The majority (55%) of children spoke English at 

home (Appendix I , Figure 11), as well as for the local and global weeks (Appendix I, Figure 12).  

It was only the global weeks that had participating children who spoke Other languages at 

home. 

 

The participating children’s parents were also asked background information on their children’s 

previous Farm-to-School summer program experience. For children whom their parents did not 

provide this information, the 2015 Farm-to-School summer program participant list was used to 

determine their previous participation.  The previous experience data was categorized into yes 

or no.  Of the 74 participating children, the majority (69%) had no previous summer program 

experience, and this was also seen in the local and global weeks (Appendix I, Figure 13& 14).  

 

The family rural background data were obtained by asking the parents if they live on a farm, or 

their parent or grandparent grew up on a farm.  The parents that selected one of these three 

choices, their answer was then categorized as a yes and those that answered “none” was 

categorized as a “no”. Many parents left the question unanswered, which resulted in a large 

amount of missing data. From the 76 participating children, 36 responses were collected, with 

most of the children (69%) having family rural background (Appendix I, Figure 15). The local 

weeks also had most (83%) children with family rural background, but for the global weeks 

there was only a slight percentage difference between those children with (42%) and those 

without (58%) family rural background (Appendix I, Figure 16). 
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Parents 
 
Most of the participating parents were on average between 35-44 years old (54%) and 45-54 

years old (43%), with only a slight percentage (3%) between 25-34 years old (Appendix I, Figure 

17). The same age distribution is observed in the local and global weeks (Appendix I, Figure 18). 

The approximate household income of the parents in the study was mostly (68%) in the higher 

income brackets, >$100 000 (Appendix I, Figure 19), as well as for local and global weeks 

(Appendix I, Figure 20). In addition, the level of education of both parents was asked, and from 

this data it is apparent that most parents have a higher level of education, university degree 

(Appendix I, Figures 21 & 23). The same can be observed in the local and global weeks (Figures 

22 and 24). 

 
4.1.2  Children’s agricultural knowledge 
 
The overall mean pre- and post-test scores for each demographic and background variable 

were calculated (Table 1). There were 76 children that completed the pre-test, with a mean 

score of 62.9% + 17.667, and 72 children completed the post-test, with a mean score of 63.75% 

+18.551. This resulted in a mean test score increase of 2.36% + 17.210 (Table 1), demonstrating 

that the children on average did improve their test score results from the beginning of the 

program session. However, the GLIMMIX analysis of all pre-test and post-test scores, showed 

that there was not a significant difference in the test scores (p> 0.1) (Table 2). Therefore, 

children participating in the Macdonald Farm-to-School Program did show improvement, but 

not a significant one.  Even though there was not a significant overall learning improvement, 

children’s demographic and background did have a significant impact on their agricultural 

knowledge, particularly with regard to children’s age, and language most spoken at home, 

which both showed a significant impact on children’s test scores (Table 3 and 4). Children in the 

9-12-year group performed significantly better (p<0.1) on the pre-test (Table 3) and post-test 

(Table 4) than 6-8-year-olds, demonstrating that the older children learned more than the 

younger ones. The effect of age on children’s agricultural knowledge was also observed by 

Luckey (2012) and by Hughes and Hartley (2000). Luckey (2012), showed that children 11 years 

and older who attended the AgVenture program, had a more significant increase in test scores 
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than the younger ones, while Hughes and Hartley (2000) noticed in certain years where children 

attended a farm-safety camp, age was significantly and positively correlated with pre- and post-

test scores.  

 

Table 1. The average Pre-Test Scores, Post-Test Scores and the Test Score change (Post-Pre) of the 
children participating in the Macdonald Farm-to-School Study. Presented by demographic and 
background variables. 

                   Pre-Score       Post-Score        Post-Pre-Scores 

  N Mean 

Std. 

Deviation N Mean 

Std. 

Deviation N Mean 

Std. 

Deviation 

   Overall 76 62.09% 17.667 72 63.75% 18.551 72 2.36% 17.210 

 Variable          

Age Group:  
6-8 years old 
9-12 years old 

 
33 

43 

 
55.76% 

66.90% 

 
14.584 

18.372 

 
32 
40 

 
61.88 
65.22% 

 
15.332 
20.767 

 
32 
40 

 
6.25% 
-0.75% 

 
12.889 
19.617 

Child Gender: 
Male 
Female 

 

27 

49 

 

61.32% 

62.47% 

 

18.656 

18.413 

 

26 

46 

 

63.80% 

63.70% 

 

22.406 

16.163 

 

26 

46 

 

3.96% 

1.46% 

 

18.492 

16.583 

Ethnicity: 
Caucasian 
Non-Caucasian 53 

17 

62.73% 

61.90% 

17.768 

16.891 

 

50 

16 

 

 

63.20% 

68.06% 

 

19.076 

17.757 

 

 

50 

16 

 

1.46% 

6.06% 

 

17.825 

17.827% 

Language Mostly 
Spoken at Home: 
English 
French 
Bilingual 
Other  

 39 

17 

9 

5 

62.68% 

60.00% 

59.75% 

60.00% 

 

18.158 

15.590 

21.551 

12.247 

 

 

37 

17 

8 

4 

 

63.90% 

59.54% 

59.58% 

65.00% 

 

17.632 

18.295 

16.961 

19.159 

 

37 

17 

8 

4 

 

2.92% 

-0.47% 

-1.38% 

5.00% 

 

20.072 

18.156 

14.667 

20.817 

Previous F2S  
Experience: 
Experience 
No Experience 

23 

51 

63.04% 

61.70% 

18.439 

17.311 

 

20 

50 

 

 

69.17% 

61.71% 

 

18.398 

17.996 

 

20 

50 

 

9.10% 

-0.24% 

 

13.738 

18.174 

Family Farm  
Background: 
Background 
No Background 
 

25 

11 

63.42% 

62.73% 

17.626 

24.547 

 

24 

11 

 

65.79% 

50.10% 

 

16.568 

23.182 

 

24 

11 

 

1.75% 

12.64% 

 

16.098 

22.313 

Family House Income 
< 50 000 
50 000 – 100 000 

 <100 000 

9 

11 

42 

65.06% 

62.93% 

60.93% 

19.540 

18.786 

16.497 

8 

11 

40 

59.17% 

58.28% 

63.83% 

19.660 

19.647 

17.414 

8 

11 

40 

-3.00% 

-4.73% 

3.88% 

19.176 

22.109 

15.329 
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Table 2. GLIMMIX Analysis for the Pre-Test and Post-Test Score Data

Gener. Chi-Square / DF 0.82

Effect Week(Theme) Theme Pre_Post Matern_Lang Prev_F2S_

Exp

Num DF 2 1 1 3 1

Den DF 23 23 28 23 23

F Value 5.05 0.89 0.45 5.26 7.41

Pr > F *0.0152 0.356 0.5067 *0.0065 *0.0122
Label Post-Pre Local-

Global

English-

French

English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

Previous 

F2S Exp -

No 

previous 

F2S Exp

Estimate 0.1204 -0.2703 1.0395 1.007 1.3382 -0.0325 0.2988 0.3313 0.8394
Standard 

Error
0.179 0.2869 0.3064 0.3458 0.4242 0.318 0.4099 0.4009 0.3084

DF 28 23 23 23 23 23 23 23 23
t value 0.67 -0.94 3.39 2.91 3.15 -0.1 0.73 0.83 2.72  

*P<0.1  
Best fit model shown.  

 

 

 

Parent Education 1 
Highschool 
CEGEP/Training 

College 
University 

3 

7 

58 

66.30% 

55.40% 

62.64% 

20.195 

8.521 

17.596 

3 

7 

54 

86.67% 

58.25% 

64.38% 

23.094 

10.079 

18.573 

3 

7 

54 

20.33% 

2.71% 

2.63% 

17.039 

12.379 

16.780 

Parent Education 2 
 Highschool 
 CEGEP/Training 

College 
University 

   1 

11 

53 

80.00% 

57.17% 

61.70% 

- 

19.603 

17.429 

 

1 

10 

51 

 

80.00% 

60.11% 

62.51% 

 

- 

11.481 

19.536 

 

1 

10 

51 

 

0.00% 

2.20% 

1.53% 

 

- 

18.238 

17.627 
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Table 3. The GLIMMIX analysis for the Pre-Test Score data.

Gener. Chi-Square / DF 1.07

Effect Theme Week(Theme) Age_Group Matern_L

ang

Num DF 1 2 1 3

Den DF 23 23 23 23

F Value 0.28 2.74 4.04 2.98

Pr > F 0.6012 *0.0858 *0.0562 *0.0523
Label 68 - 912 Local-Global English-French English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

Estimate -0.507 -0.1765 0.6562 0.4768 1.4311 -0.1794 0.7749 0.9542
Standard 

Error
0.2522 0.333 0.3449 0.3436 0.5048 0.3585 0.4906 0.4462

DF 23 23 23 23 23 23 23 23
t value -2.01 -0.53 1.9 1.39 2.84 -0.5 1.58 2.14

Pr > |t| *0.0562 0.6012 *0.0697 0.1785 *0.0094 0.6216 0.1279 *0.0433
*P<0.1

                        Best fit model shown.  

Table 4. The GLIMMIX analysis for the Post-Test Score data.

Gener. Chi-Square / DF 0.98

Effect Age_Group Matern_Lang Prev_F2S_

Exp

Avg_Parental_

Age

Num DF 1 3 1 1

Den DF 22 22 22 22

F Value 3.84 3.68 2.21 4.35

Pr > F *0.0628 *0.0274 0.1513 *0.0489
Label 68 - 912 English-French English-

Bilingual

English-Other French-

Bilingual

French-

Other

Bilingual-

Other

Previous 

F2S Exp -

No 

previous 

F2S Exp

25-34 

years of 

age-35-

44 years 

of age

Estimate -0.578 0.9183 0.2078 1.0963 -0.7105 0.178 0.8885 0.497 0.9627
Standard 

Error
0.2949 0.3539 0.4547 0.4061 0.4288 0.4188 0.5239 0.3343 0.4618

DF 22 22 22 22 22 22 22 22 22
t value -1.96 2.59 0.46 2.7 -1.66 0.43 1.7 1.49 2.08

Pr > |t| *0.0628 *0.0165 0.6522 *0.0131 0.1117 0.675 0.104 0.1513 *0.0489
*P<0.1

                       Best fit model shown.

 

The effect of age on children’s test scores, can be explained by considering children’s cognitive 

development and test design. Piaget (1929) explained that children go through various stages 

of reasoning, pre-operational thought, concrete operational thought and formal thought. This 

refers to children progressing from lacking the ability to use causal reasoning to being able to 
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reason in a logical way. Importantly, at the age of 7, Piaget observed that children move from 

pre-operational thought to concrete operational thought, meaning that at this age they are 

better at logical and systematic thought and their language and reading skills are more 

developed (De Leeuw, Borgers, & Smits, 2004, p. 411). Therefore, the 6-year-old children 

included in this study may not have been developmentally prepared to take these tests, 

resulting in lower test scores for the 6-8-year-old group. In addition, the design of the test may 

have been more appropriate for the 9-12-year-olds.  In that multiple-choice test answers with 

three choices, such as those used in this study, can be understood by young children, yet it is 

preferable to choose yes/no questions (Bell, 2007, p. 465). Hence, the children who were in the 

older age group may have understood the questions and answers more easily. 

 

The other demographic variable, language mostly spoken at home (Matern_Lang in Tables 2, 3 

and 4), also had an impact on children’s test scores. Specifically, English-speaking children had 

significantly (p<0.1) higher pre- test and post-test scores (Table 2) compared to children who 

spoke French, another language or were bilingual. As well, children who spoke English 

performed better on the pre- test and post-test (Table 3 and 4) than children who spoke French 

or another language. A possible explanation why children who spoke English had higher test-

scores than children speaking other languages, may be due to their demographic and 

background characteristics, as seen in the cross-tabulation analysis (Table 5) for each language 

mostly spoken at home.  In that children who spoke English, had demographic and background 

characteristics that may have had a positive influence on their learning during the summer 

program and thus an impact on their test scores. Particularly, there were more English- 

speaking children that had agricultural family background (i.e. a family member who had/has 

farming experience), parents who were in a high-income bracket, and university educated, than 

children who spoke French, or another language. In a study by Fröhlich, Goldschmidt, and 

Bogner (2013), it was also observed that children’s background impacted their knowledge. 

Specifically, children with agriculture family background provided more varied and detailed 

responses to farmer’s duties than children without. Showing that children’s demographics and 

background need to be considered when developing education programs. 
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In this study, the background variable, Family Agricultural Background, (i.e. family member with 

farming experience) did not have a significant (Table 2-4) (p<0.1) effect on children’s 

agricultural knowledge. Still, on average children with a family member who had farming 

experience, had higher test scores (Table 1).  Another background variable that was also found 

to significantly impact children’s agricultural knowledge was previous Farm-to-School summer 

program experience (Table 2).  Specifically, children with previous Farm-to-School summer 

program experience improved significantly (p<0.1) their test scores compared to those without 

experience. Hughes and Hartley (2000) also observed this in children attending a Farm Safety 

Camp, whereby children who attended previous years had higher test scores than those 

without previous camp experience. The authors explained that children with previous camp 

experience, start the next year with more knowledge than those without previous experience. 

Therefore, children’s program experience should be considered when planning educational 

activities, since children with more experience may understand fundamental concepts more 

easily and can therefore participate in more complex activities.  



49 
 

Table 5.  Crosstabulation of the demographic variable language mostly spoken at home 
with all  other variables.

Effect English French English 

and 

French

Other English French English 

and 

French

Other

Pre-Scores Post-Scores

Theme:

Local 19 15 4 0 19 15 4 0

Global 20 2 5 5 20 2 5 5

AgeGroup:

6-8 years old 15 7 4 3 15 7 4 3

9-12 years old 24 10 5 2 24 10 5 2

ChildGender

Male 11 12 2 1 11 12 2 1

Female 28 5 7 4 28 5 7 4

Ethnicity

Caucasian 31 15 6 1 31 15 6 1

Non-Caucasian 8 2 3 4 8 2 3 4

PrevF2SExp

Yes 13 4 5 0 13 4 5 0

No 25 13 4 5 25 13 4 5

FamilyAgricBackgd

Yes 13 6 4 2 13 6 4 2

No 1 4 4 2 1 4 4 2

Avg Age Parents

25-34 1 1 0 0 1 1 0 0

35-44 22 8 3 4 22 8 3 4

45-54 14 8 6 1 14 8 6 1

HouseIncome

> 50 000 3 3 0 3 3 3 0 3

50 000 - 100 000 4 5 2 0 4 5 2 0

>100 000 25 8 7 2 25 8 7 2

ParentEduc1

Highschool 2 1 0 0 2 1 0 0

Cegep/Training College 3 1 1 2 3 1 1 2

University 32 15 8 3 32 15 8 3

ParentEduc2

Highschool 1 0 0 0 1 0 0 0

Cegep/Training College 8 1 0 2 8 1 0 2

University 27 14 9 3 27 14 9 3

Note: Red numbers indicate the number of English speaking children for each demographic and 
background variable. 
 
 
 
 



50 
 

4.1.3   Parents’ perceptions of their children’s agricultural knowledge improvement and 
agricultural behaviour changes.  

 

Parents’ perceptions on what their children learned and what agricultural behaviours changed 

after attending the Farm to School summer program was also investigated. First, a frequency 

analysis was performed of the parents’ responses for the seven learning improvement 

questions (Fig. 25 and 26) and the eight learning experience questions (Fig. 25) of the Parent 

Survey (Appendix D).  Secondly, to determine which parents responded more favourably to the 

questions on learning improvement and learning experience, a Generalized Linear Model (GLM) 

analysis was conducted. Specifically, the data from the Likert-scale responses of the parents 

and the demographic and background data of the parents and their children were used.  Given 

that the responses were from a reverse Likert-scale, the scale was reversed (i.e. 1=strongly 

disagreed through to 5= strongly agreed) for the GLM analyses, to interpret the results more 

easily. GLM analysis was also performed on the total Likert score for all seven learning 

improvement questions and all eight learning experience questions. (Table 15 &23.) 

 

Based on the results of the frequency analysis of parents’ responses to the parent survey 

questions on their children’s learning, there was strong agreement that their children learned 

the common educational objectives for both theme weeks (Fig. 25 and 26), such as the origin of 

food (69% local,73% global), the type of animals that live on farms (81% local and 83% global), 

and how to grow food (combined strongly agreed and agreed: 86% local and 100% global). As 

for the objectives specific to each theme week, such as the importance of eating locally for the 

local theme weeks (Fig 25) and knowing how to make bread and why people eat insects for the 

global theme weeks (Fig 26), parents’ answers were varied. Interestingly, when parents’ 

responses to the learning improvement questions were combined with their demographic and 

background for analysis (Table 6-15), the profile of the parents that significantly agreed that 

their children learned the educational objectives of the summer program could be determined. 

For the local theme weeks (Table 6-9), the common demographic variables that had a 

significant effect on parents’ responses were child gender and house income. In that high 

income (> 100 000) parents with female children enrolled in the summer program perceived 
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more significantly (p<0.1) that their children learned the local theme learning objectives, than 

parents with lower (>50 000) to average income (50 000-10 000) with male children. As for the 

global learning objectives, there was not the same pattern of common demographic variables 

effecting the parents’ responses, as seen in local theme week. However, the common learning 

objectives for the local and global theme weeks such as the origin of food, the type of animals 

that live on farms, and how to grow food, did have similar demographic variables influencing 

the parents’ responses, as seen in the local week. In that, child gender had a significant effect 

on parents’ responses to the origin of food (Table 12) and house income for the type of animals 

that live on farms, and how to grow food (Table 13-14). This provides an indication that parents 

play an important role in the evaluation of the learning process of their children, therefore 

program planners should involve the parents in the evaluation of educational activities.  

The parents’ responses to statements on their children’s learning improvement for both theme 

weeks and their children’s agricultural behaviour changes (Figs 25-28) closely match the 

answers from the open-ended questions of the Parent Survey (Appendix I). 

 

Most studies evaluating agriculture education programs, do not report parents’ perceptions of 

children’s learning (Jones et al., 2012; Joshi, Azuma, & Feenstra, 2008; Luckey, 2012; Pense, 

Leising, Portillo, & Igo, 2005; Radhakrishna, 2005). Instead, researchers evaluate children’s 

agricultural knowledge improvement after attending the program, by using only pre-test and 

post-test scores, and do not investigate their learning transfer at home. Therefore, this study 

provides a different perspective, the parents’ observations of their children’s learning 

improvement after attending the summer program. Which gives an indication if children are 

transferring their knowledge to their family members, with the hope of also improving the 

family’s agricultural knowledge. 

 

Based on the results of parents’ perceptions on their children’s agricultural behaviour change 

after attending the Farm-to-School summer program (Fig 27), it was the food behaviours that 

parents agreed (combined strongly agreed and agreed) most (51 %-70%) to having had an 

impact. These behaviours being, wanting to grow a garden, helping cook their own meals, 



52 
 

shopping for food with parents, and buying food at a farmer’s market. Similar behaviour 

changes have been reported by Joshi et al. (2008), Jones et al. (2012), after children attended 

an agriculture education program. These authors described children having more of an interest 

in eating healthy and growing their own food after being involved in an agricultural education 

program. As for behaviours related to farming, such as wanting to work on a farm and raising 

chickens, in this study, parents responded favourably, with 48%-53% (combined strongly agreed 

and agreed) in agreement, that these behaviour changes of their children were impacted by the 

summer program.  Radhakrishna (2005) also observed a similar trend, in that 4H alumni 

members responded that the program influenced their agricultural interests.  In that a high 

percentage (66%) of the members surveyed decided to live on farms or in rural areas, 

supported family members in their agricultural practices, and assisted in community 

agricultural initiatives. This demonstrates that agricultural education programs can influence 

children’s agricultural interests. 

 
The responses of the learning experience statements (last eight statements of Parent Survey, 

Appendix D), were combined with parent demographics and agricultural background 

information. The analyses of this information are in Tables 16-21. Table 22 does not refer to a 

behaviour change, but to the children’s interest in returning to the Macdonald Farm-to-School 

Program. The two first statements in Table 16 and 17 refer to children wanting to grow and 

make their own food, after attending the summer program.  For these statements, the common 

demographic and background variables affecting the parents’ responses, were children’s age 

group and Language Most Spoken at Home. For the statement “My child wants to grow a 

garden”, the parents of children who were between 6-8 years old and spoke English or another 

language other than English or French, agreed significantly (p<0.1) more than parents with 

children who were older (9-12 years -old) and spoke French, that their children wanted to grow 

their own garden after attending the summer program.  As for “My child wants to help cook 

his/her own meals”, it was parents with older children (9-12 years old) who spoke French or 

were Bilingual, who agreed significantly more that their children wanted to help make their 

own food after attending the summer program. The next three statements (Table 18, 19, and 
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20) were regarding behavioural changes related to food shopping. For the statements, “My 

child wants to go shopping for food with me” and “My child wants me to buy food at the 

Farmer’s Market”, the common variables were Theme, Week, Language Spoken at Home and 

Previous Farm-to-School Program experience. For the statement on wanting to shop with their 

parents, parents with children who attended the Global theme weeks (weeks 3 and 4) and who 

spoke French agreed significantly more than parents with children that attended the Local 

theme weeks (week 1 and 2) and spoke English or were Bilingual, that their children wanted to 

shop with them for food, after attending the summer program. As for wanting to buy food at 

the Farmer’s market, the parents with children who attended the local theme weeks and spoke 

French or were Bilingual, agreed significantly more that their children wanted to buy food at 

the Farmer’s market after attending the summer program. As for the statement “My child 

wants me to buy organic food”, Theme and Week were also common variables effecting the 

parents’ responses, in addition to age group and child gender. In that parents with children who 

attended the Global theme weeks, who were between 6-8 years old and male, agreed 

significantly more that their children wanted them to buy organic food after attending the 

summer program. The last two statements refer to the effect of the summer program on the 

children’s career and summer program interests. Specifically, Tables 21 and 22 asked parents if 

their child wants to work on a farm and if they want to return to the Farm -to-School summer 

program, after attending the summer program. The common variable for these statements was 

Household Income, in that parents with mid to upper level incomes agreed significantly more 

than parents with a lower level of income, that their children wanted to work on a farm and 

return to the summer program next year. 

 

Also, in the parent survey (Appendix D) questions six to nine evaluated parents’ responses to 

their perceptions on the impact the summer program had on their children’s agricultural 

interests and awareness. These questions were not included in the research analysis, since they 

were not a part of the study objectives.  However, a frequency count of parents’ responses for 

question six (Appendix L), shows that the summer program did create an interest in farming 

(34% of responses) and the environment (29% of responses). As for the questions seven 
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through nine (Appendix L) on behaviour changes related to eating, parents responded most 

favourably (49% yes) to their children showing more awareness of what they eat , since 

attending the summer program. Overall, this demonstrates that the Macdonald Farm-to-School 

summer program activities had an impact on children’s agricultural behavioural changes, as 

well as their agricultural interests.  

 

 
Fig 25. The percentage distribution of parent responses to statements 4 to 8 from the  
Parent Survey (Appendix D), which refer to the learning objectives of the local theme weeks.  
(n=29) 
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Fig 26. The percentage distribution of parent responses to statements 1,3,5,6 and 7 from the Parent 
Survey (Appendix D), which refer to the learning objectives of the global theme weeks. (n=26) 
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Fig 27. The percentage distribution of parent responses to statements 9 to 16 from the Parent Survey 
(Appendix D), which refer to the children’s behaviour changes after each theme week.  
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child wants to help cook his/her own meals”, it was parents with older children (9-12 years old) 

who spoke French or were Bilingual who agreed significantly more that their children wanted to 

help make their own food, after attending the summer program. The next three statements 

(Table 18, 19, and 20) are regarding behavioural changes related to food shopping. For the 

statements “My child wants to go shopping for food with me” and “My child wants me to buy 

food at the Farmer’s Market”, the common variables were Theme, Week, Language Spoken at 

Home and Previous Farm-to-School Program experience. For wanting to shop with their 

parents, parents with children who attended the Global theme weeks (weeks 3 and 4) and 

spoke French, agreed significantly more than parents with children that attended the Local 

theme weeks (week 1 and 2) and spoke English or were Bilingual, that their children wanted to 

shop with them for food after attending the summer program. As for wanting to buy food at 

the Farmer’s market, the parents with children who attended the local theme weeks and spoke 

French or were Bilingual agreed significantly more that their children wanted to buy food at the 

Farmer’s market after attending the summer program. As for the statement “My child wants 

me to buy organic food”, Theme and Week were also common variables effecting the parent’s 

response, and in addition, age group and child gender were also factors. Parents who had 

children who attended the Global theme weeks, who were between 6-8 years old and male, 

agreed significantly more that their children wanted them to buy organic food after attending 

the summer program. The last two statements refer to future work and summer program 

interest. Specifically, Tables 21 and 22 is the analysis of the data from the statements that 

asked parents if their child wants to work on a farm and if they want to return to the Farm -to-

School summer program, after attending the summer program. The common variable for these 

statements was Household Income, in that parents with mid to upper level incomes agreed 

significantly more than parents with a lower level of income, that their children wanted to work 

on a farm and return to the summer program next year. 
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Tables 6, 7, 8 and 9. GLM analyses of the learning improvement statements (# 4, 7, and 8) for 
the local theme weeks of the Parent Survey (Appendix D). The statement is indicated for each 
analysis. Note: Statements 5 and 6 for the local theme weeks are not shown, since no variables 
showed significance. 
 
Table 6.  My child knows milk comes from cows 
Dependant Variable                             NewCow_Milk

Independent Variable Child_Gender  House_Income

DF 1 2

Type III SS 1.04989141 1.12692222

Mean Square 1.04989141 0.56346111

F Value 5.65 3.03

Pr > F *0.0266 *0.0687

Parameter M-F <50K - 50K-100K <50K - >100K 50K-100K - >100K

Estimate -0.40873635 -0.73478939 -0.59438378 0.14040562

Standard Error 0.17194176 0.30613044 0.27345831 0.20524089

t value -2.38 -2.4 -2.17 0.68

Pr > |t| *0.0266 *0.0253 *0.0408 0.5011  
*P<0.1 

Best fit model shown. 

 
Table 7. My child knows how to grow fruit and vegetables 
Dependant Variable                             NewFruitVeg_Grow

Independent Variable Matern_Lang Ethnicity House_I

ncome

DF 2 1 2

Type III SS 4.37229934 0.276918 1.57401

Mean Square 2.18614967 0.276918 0.78701

F Value 7.59 0.96 2.73

Pr > F *0.0035 *0.3384 *0.0892

Parameter Caucasian-Non-

Caucasian

English-

French

English-

Bilingual

French-

Bilingual

<50K - 50K-

100K

<50K - 

>100K

50K-100K - 

>100K

Estimate -0.30991736 -0.7128099 -1.05992 -0.3471074 0.553719 -0.214876 -0.768595

Standard Error 0.31601023 0.2445069 0.31601 0.3351933 0.4726211 0.3449238 0.3375146

t value -0.98 -2.92 -3.35 -1.04 1.17 -0.62 -2.28

Pr > |t| *0.3384 *0.0086 *0.0032 0.3128 0.2551 0.5403 *0.0339  
 

*P<0.1 

Best fit model shown. 
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Table 8. My child knows why it is important to eat locally 
Dependant Variable NewEat_Local

Independent Variable Child_Gender Avg_Parental_Age House_Income

DF 1 2 2

Type III SS 9.48394861 13.72490809 6.23727638

Mean Square 9.48394861 6.86245405 3.11863819

F Value 16.66 12.06 5.48

Pr > F 0.0006 0.0004 0.0127

Parameter M-F 25-34 years of age-

45-54 years of age

25-34 years of 

age-35-44 years 

of age

35-44 years 

of age-45-

54 years of 

age

<50K - 50K-

100K

<50K - 

>100K

50K-100K - 

>100K

Estimate -1.29000812 0.04676802 1.67494488 1.6749449 -0.3624231 -1.2705118 -0.9080887

Standard Error 0.31602834 0.80874497 0.80579931 0.8057993 0.5665892 0.4941014 0.3676232

t value -4.08 0.06 2.08 2.08 -0.64 -2.57 -2.47

Pr > |t| 0.0006 0.9545 0.0507 0.0507 0.5297 0.0182 0.0226

 
*P<0.1 

Best fit model shown. 

 
Table 9. The sum of statements 4-8. 
Dependant Variable            NewLearnL_Score 

Independent Variable Child_Gender Matern_Lang House_Income

DF 1 2 2

Type III SS 10.1993122 25.19955421 24.22864248

Mean Square 10.1993122 12.5997771 12.11432124

F Value 2.31 2.85 2.74

Pr > F 0.1442 0.0812 0.0885

Parameter M-F English-

French

English-

Bilingual

French-

Bilingual

<50K - 50K-

100K

<50K - 

>100K

50K-100K - 

>100K

Estimate -1.60865253 -0.60095405 -2.95583998 -2.35488594 0.99135692 -1.3472347 -2.3385916

Standard Error 1.05843228 1.14912038 1.25760494 1.33217062 1.51499021 1.351751 1.02479721

t value -1.52 -0.52 -2.35 -1.77 0.65 -1 -2.28

Pr > |t| 0.1442 0.6067 0.0291 0.0924 0.5203 0.3308 0.0336  
*P<0.1 

Best fit model shown. 
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Tables 10, 11, 12, 13, and 14. GLM analyses of the learning improvement statements (# 1, 3, 5, 
6, and 7) for the global theme weeks of the Parent Survey (Appendix D). The statement is 
indicated for each analysis. 
 
Table 10. My child explained to me how to make bread 
Dependant Varibale            NewBread

Independent Variable Ethnicity Avg_Parental_

Age

DF 1 2

Type III SS 14.93492063 10.97777778

Mean Square 14.93492063 5.48888889

F Value 15.62 5.74

Pr > F *0.001 *0.0124

Parameter Caucasian-Non-

Caucasian

35-44 years of 

age-45-54 

years of age

35-44 years of age - 

>55 years of age

45-54 years of age - 

>55 years of age

Estimate -2.15555556 -0.6 -2.32222222 -1.72222222

Standard Error 0.54542396 1.07119138 1.18872395 0.51537719

t value -3.95 -0.56 -1.95 -3.34

Pr > |t| *0.001 *0.5827 *0.0674 *0.0039  
*P<0.1 

Best fit model shown. 

Table 11. My child knows why people eat insects  

Dependant Variable            NewInsects

Independent Variable Matern_Lang Prev_F2S_Exp

DF 3 1

Type III SS 7.17413127 3.5027027

Mean Square 2.39137709 3.5027027

F Value 3.51 5.14

Pr > F 0.0397 0.0375

Parameter English-French English-

Bilingual

French-

Bilingual

English-

Other

French-

Other

Previous F2S 

Exp-No 

previous F2S 

Exp

Estimate -0.91351351 -1.1027027 -0.18918919 0.4864865 1.4 -0.97297297

Standard Error 0.89174446 0.45405405 0.9201899 0.5003432 0.904045 0.42904075

t value -1.02 -2.43 -0.21 0.97 1.55 -2.27

Pr > |t| 0.3209 0.0273 0.8397 0.3454 0.141 0.0375

*P<0.1 
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Best fit model shown. 

Table 12. My child knows where food comes from 
Dependant Varibale            NewFood_Orig

Independent Variable Age_Group Child_Gender Prev_F2S_Exp Avg_Parental_

Age

DF 1 1 3 2

Type III SS 3.51942228 12.02484743 7.11914633 3.53144339

Mean Square 3.51942228 2.00414124 2.37304878 1.7657217

F Value 19.68 11.21 13.27 9.87

Pr > F *0.0022 *0.0016 *0.0018 *0.0069

Parameter 68 - 912 M-F 35-44 years of 

age-45-54 

years of age

35-44 years of 

age - >55 years 

of age

45-54 years 

of age - >55 

years of age

Estimate 0.51724138 0.74432296 -0.31791421 -0.87636669 -0.5584525

Standard Error
0.28531939 0.33245813 0.60443313 0.68065611 0.25206604

t value 1.81 2.24 -0.53 -1.29 -2.22

Pr > |t| *0.0899 *0.0408 0.6066 0.2174 *0.0426  
*P<0.1 

Best fit model shown. 

 
Table 13. My child knows what type of animals live on farms 
Dependant Variable NewFarm_Anim 

Independent VariableWeek Matern_

Lang

Prev_F2

S_Exp

Avg_Par

ental_Ag

e

House_

Income

DF 1 3 1 2 2

Type III SS 0.26369 0.72563 0.49251 1.13814 1.1646

Mean 

Square

0.26369 0.24188 0.49251 0.56907 0.5823

F Value 2.71 2.49 5.06 5.85 5.99

Pr > F 0.1279 0.1148 0.0458 0.0186 0.0174

Parameter English-

Bilingual

French-

Bilingual

English-

Other

French-

Other

Bilingu

al-

Other

Previous 

F2S Exp-

No 

previous 

F2S Exp

35-44 

years of 

age-45-

54 years 

of age

35-44 

years of 

age - 

>55 

years of 

age

45-54 

years of 

age - 

>55 

years of 

age

<50K - 

50K-

100K

<50K - 

>100K

50K-

100K - 

>100K

Estimate -0.4621 -0.2974 -0.5601 -0.3955 -0.098 0.50724 1.43776 1.91231 0.47455 -0.5116 -0.9567 -0.4451

Standard 

Error

0.19156 0.38991 0.28863 0.41698 0.2924 0.22539 0.4886 0.56745 0.20537 0.38792 0.30879 0.25574

t value -2.41 -0.76 -1.94 -0.95 -0.34 2.25 2.94 3.37 2.31 -1.32 -3.1 -1.74

Pr > |t| 0.0345 0.4616 0.0783 0.3633 0.7437 0.0458 0.0134 0.0063 0.0413 0.214 0.0101 0.1097  
*P<0.1 

Best fit model shown. 



62 
 

 
Table 14. My child knows how to grow fruit and vegetables 
Dependant Variable NewFruitVeg_Grow 

Independent Variable
Week

Matern_Lan

g
Ethnicity

House_Incom

e

DF 1 3 1 2

Type III SS 0.64345276 1.53644962 1.321626 1.72971116

Mean Square 0.64345276 0.51214987 1.321626 0.86485558

F Value 3.36 2.67 6.9 4.51

Pr > F 0.0899 0.0909 0.0209 0.0325

Parameter Caucasian-

Non-

Caucasian

English-

French

English-

Bilingual

French-

Bilingual

English-

Other

French-

Other

<50K - 

>100K

50K-100K - 

>100K

Estimate -1.05527469 1.0586451 0.5859454 -0.4726997 0.6258847 -0.4327604 -1.1931244 -0.6132457

Standard Error 0.40186154 0.49688031 0.2686768 0.49306299 0.3421256 0.5373537 0.4258974 0.3101892

t value -2.63 2.13 2.18 -0.96 1.83 -0.81 -2.8 -1.98

Pr > |t| 0.0209 0.0528 0.0482 0.3552 0.0904 0.4351 0.015 0.0696  
*P<0.1 

Best fit model shown. 

 
 
 
Tables 16 -22. GLM analyses of the learning experience statements (# 9-16) for all theme weeks 
of the Parent Survey. The question is indicated for each analysis. Note: Statement 15 is not 
shown, since no variables showed significance. 
 
 
 
Table 16. My child wants to grow a garden 
Dependant Variable NewGarden

Independent VariableAge_Grou

p

Matern_Lan

g

Ethnicity

DF 1 3 1

Type III SS 1.621163 4.1282051 0.60707837

Mean Square 1.621163 1.3760684 0.60707837

F Value 4.33 3.68 1.62

Pr > F *0.0919 *0.0975 0.2589

Parameter 68 - 912 English-

French

English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

Caucasian-

Non-

Caucasian

Estimate 0.858974 1.7307692 1.03846154 -0.1923077 -0.6923077 -1.923077 -1.2308 0.525641

Standard Error 0.412773 0.5691788 0.51611124 0.81824607 0.4489743 0.831339 0.77765 0.4127727

t value 2.08 3.04 2.01 -0.24 -1.54 -2.31 -1.58 1.27

Pr > |t| *0.0919 *0.0287 0.1004 0.8235 0.1837 *0.0686 0.1743 0.2589  
 

*P<0.1 

Best fit model shown. 
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Table 17. My child wants to help cook his/her own meals 
Dependant Variable                     NewCook

Independent Variable Week Age_Group Matern_Lang Prev_F2S_E

xp

Fam_Agric_

Exp

Parent1_Ed

uc

DF 3 1 3 1 1 2

Type III SS 7.2567 3.2309129 9.14295582 2.25764 2.7936179 4.8648232

Mean Square 2.4189 3.2309129 3.04765194 2.25764 2.7936179 2.4324116

F Value 5.17 6.9 6.51 4.82 5.97 5.19

Pr > F 0.0206 0.0253 0.0102 0.0528 0.0347 0.0284

Parameter 68 - 

912

English-

French

English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

Highschool-

CEGEP/Traini

ng College

Highschool-

University

CEGEP/Trai

ning College-

University

Estimate -0.878 -2.5410458 -1.95356742 0.4234469 0.5874784 2.9644927 2.3770144 -1.37309945 1.1101332 2.4832327

Standard Error 0.3342 0.6800464 0.65767474 1.1004848 0.4470833 1.0294714 0.9158509 1.21239228 0.8132005 0.867335

t value -2.63 -3.74 -2.97 0.38 1.31 2.88 2.6 -1.13 1.37 2.86

Pr > |t| 0.0253 0.0039 0.014 0.7085 0.2182 0.0164 0.0267 0.2838 0.2021 0.0169  
*P<0.1 

Best fit model shown. 

 
 
 
 
 
Table 18. My child wants to go shopping for food with me 
Dependant Variable  NewGroceries 

Independent Variable Theme Week(Theme) Matern_Lang Ethnicity Prev_F2S_

Exp

DF 1 2 3 1 1

Type III SS 5.1542976 0.94122807 5.73952739 0.74123 0.457895

Mean Square 5.1542976 0.47061404 1.9131758 0.74123 0.457895

F Value 45.2 4.13 16.78 6.5 4.02

Pr > F 0.0067 0.1376 0.0223 0.084 0.1388

Parameter Local-

Global

English-French English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

Caucasian-

Non-

Caucasian

Previous 

F2S Exp-

No 

previous 

F2S Exp

Estimate -2.1710526 -2.15789474 -0.13157895 -0.7895 2.026316 1.3684211 -0.6579 -0.68421 0.76316

Standard Error 0.3229274 0.36337395 0.34210526 0.57974 0.324087 0.5367389 0.43481 0.268369 0.38085

t value -6.72 -5.94 -0.38 -1.36 6.25 2.55 -1.51 -2.55 2

Pr > |t| 0.0067 0.0095 0.7262 0.2665 0.0083 0.084 0.2275 0.084 0.1388  
*P<0.1 

Best fit model shown. 
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Table 19. My child wants me to buy food at farmers’ markets 
Dependant Variable NewFarm_market 

Independent Variable
Theme

Week(Them

e)
Age_Group

Matern_Lan

g

Prev_F2S_E

xp

DF 1 2 1 3 1

Type III SS 1.142857 2.0513699 0.81666667 2.71 6.0357143

Mean Square 1.142857 1.0256849 0.81666667 0.90333333 6.0357143

F Value 9.14 8.21 6.53 7.23 48.29

Pr > F 0.0942 0.1086 0.125 0.124 0.0201

Parameter 68 - 912 Local-Global English-French English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

Previous F2S 

Exp-No 

previous F2S 

Exp

Estimate -0.875 1 -2.125 -1.625 -1.75 0.5 0.375 -0.125 -3.25

Standard Error 0.342327 0.3307189 0.49212549 0.42389562 0.6373774 0.353553 0.70156 0.5519851 0.46770717

t value -2.56 3.02 -4.32 -3.83 -2.75 1.41 0.53 -0.23 -6.95

Pr > |t| 0.125 0.0942 0.0497 0.0618 0.111 0.2929 0.6464 0.8419 0.0201  
*P<0.1 

Best fit model shown. 

 
 
 
Table 20. My child wants me to buy organic food 

Dependant Variable NewOrganic_Food 

Independent Variable Theme Week(Theme) Age_Group Child_Gender

DF 1 2 1 1

Type III SS 2390.65759 1635.218776 794.043077 1930.043077

Mean Square 2390.65759 817.609388 794.043077 1930.043077

F Value 53.74 18.38 17.85 43.39

Pr > F 0.0007 0.005 0.0083 0.0012

Parameter M-F 68 - 912 Local-Global

Estimate 30.4615385 19.5384615 -36.0384615

Standard Error 4.6244569 4.6244569 4.91586511

t value 6.59 4.23 -7.33

Pr > |t| 0.0012 0.0083 0.0007  
*P<0.1 

Best fit model shown. 
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Table 21. My child wants to work on a farm 
Dependant Variable NewFarming

Independent Variable Theme Week(Theme) Avg_Parental_Age House_Income

DF 1 2 1 2

Type III SS 0.12002674 0.7605155 0.26171024 1.16911765

Mean Square 0.12002674 0.38025775 0.26171024 0.58455882

F Value 1.81 5.75 3.95 8.83

Pr > F 0.2359 0.0506 0.1034 0.0229

Parameter Local-Global 25-34 years of 

age-35-44 years 

of age

<50K - 50K-100K <50K - >100K 50K-100K - 

>100K

Estimate -0.24632353 -0.45588235 -0.80147059 -0.95588235 -0.15441176

Standard Error 0.1829021 0.22924202 0.26744902 0.22924202 0.21948252

t value -1.35 -1.99 -3 -4.17 -0.7

Pr > |t| 0.2359 0.1034 0.0302 0.0087 0.5131  
*P<0.1 

Best fit model shown. 

 
 
 
Table 22. My child wants to return to the Farm-to School Summer Program next year 
Dependant Variable NewReturn 

Independent Variable Matern_Lang Ethnicity House_Inc

ome

Parent

1_Educ

DF 3 1 2 2

Type III SS 8.88376453 2.188987 5.669602 5.1428

Mean Square 2.96125484 2.188987 2.834801 2.5714

F Value 8.52 6.3 8.16 7.4

Pr > F 0.0027 0.0274 0.0058 0.0081

Parameter Caucasian-

Non-

Caucasian

English-

French

English-

Bilingual

English-

Other

French-

Bilingual

French-

Other

Bilingual-

Other

<50K - 50K-

100K

<50K - >100K 50K-100K - 

>100K

Highsch

ool-

CEGEP/

Training 

Highsc

hool-

Univer

sity

CEGEP/

Trainin
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College-Estimate 1.60394537 -1.95144 -1.649469 -3.958 0.301973 -2.00607 -2.30804 -3.27010622 -1.59787557 1.6722307 1.4097 2.0455 0.6358

Standard Error 0.63906206 0.467514 0.452614 0.9301 0.381493 0.862879 0.780749 0.82603693 0.5692372 0.7072142 0.9142 0.5964 0.5911

t value 2.51 -4.17 -3.64 -4.26 0.79 -2.32 -2.96 -3.96 -2.81 2.36 1.54 3.43 1.08

Pr > |t| 0.0274 0.0013 0.0034 0.0011 0.444 0.0384 0.012 0.0019 0.0158 0.0358 0.149 0.005 0.3032  
*P<0.1 

Best fit model shown. 
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Chapter 5: Conclusion, Recommendations and Implications 

5.1  Conclusion 

This research examined the effect of the Macdonald Farm-to-School summer program on 

children’s agricultural knowledge. The study site was the Macdonald Campus Farm of McGill 

University, where the summer program took place. Children registered in the Macdonald Farm-

to-School summer program and their parents were invited to participate in the study. To 

answer the research objectives of this study, the participating children were given a pre-test 

and a post-test, and the participating parents completed a demographic and parent survey.  

Based on the results of the pre-test and post-test scores of the 72 children who participated in 

the study it was determined that there was no statistically significant increase in test scores 

after attending the summer program. However, when the children's demographics and 

agricultural background were added to the statistical model there were specific groups of 

children that did improve their agricultural knowledge at the end of each summer program 

session. Particularly interesting, was that initially language most spoke at home appeared to be 

an influencing factor on agricultural knowledge (i.e., English-speaking children improved their 

agricultural knowledge significantly more than French or Bilingual-speaking children.). However, 

the demographic and background profile of English-speaking children revealed that other 

factors influenced their scores. Specifically, the children who spoke English at home had family 

members who had farming experience or who currently live on a farm, and parents with high 

incomes and university educated. All these factors combined possibly influenced the 

agricultural knowledge of English-speaking children. The fact that these children were more 

exposed to agricultural information or opportunities, provided them an advantage when 

learning material during the Farm-to-School summer program. Also, another factor that 

influenced children’s agricultural knowledge was children’s previous experience at the 

Macdonald Farm-to-School program. In that children who attended the program previously, 

improved their agricultural knowledge significantly more than those who did not have previous 
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experience. Overall, this demonstrates that it is essential when evaluating the impact of 

children’s agriculture education programs to include their demographics and agricultural 

background.  As well, this helps educators appropriately plan educational activities that are 

targeted to the program population. 

Also, parents’ role in the evaluation process of children’s agricultural education programs 

should be considered. In this study, parents provided important perceptions of their children’s 

learning improvement and behaviour changes after attending the program. Parents’ 

perceptions indicated that children were transferring their knowledge to the home 

environment and demonstrated certain food related behaviour changes as a result of attending 

the summer program. Also, parent demographics and agricultural background in combination 

with their responses to the survey questions, helped determine which parents perceived that 

their children improved their learning and changed their agricultural behaviours. This also helps 

program planners target their educational activities to specific groups of children. 

Overall, this study provided an important factor to consider when conducting evaluations of 

children’s agricultural programs, children’s demographics and agricultural background, as well 

as the role of parents.  

5.2  Recommendations  

Macdonald Farm-to-School summer program 

Given the time and resources that are invested into the Macdonald Farm-to-School summer 

program it is important to investigate the educational impacts of the program, to ensure 

successful learning opportunities for participating children. Based on the conclusions of this 

study, it is suggested that the demographics and background of children attending the summer 

program be considered in program development. For instance, age was a factor that impacted 

children’s agricultural knowledge, therefore the division of children by age group for 

educational activities, which is currently implemented (Calves 6-8, Heifers 9-10, Cows 11-12) is 

appropriate. Still, learning instruction may need to be adapted for children less than 7 years old, 

given that they do not have the same cognitive understanding. Also, given that English-speaking 

children’s knowledge of agriculture appeared to be influenced by their parents’ background, it 
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is suggested that parents’ background profile be taken into consideration when designing 

activities. For example, children with parents that have farming experience may understand 

concepts more easily than those without family agricultural background. Therefore, activities 

that involve group interaction and information sharing may allow children to share their 

knowledge with their peers. As well, children with previous Farm-to-School experience, have 

more knowledge of agriculture than those without previous experience. So, the Ag-Connect 

program that is aimed at children with more Farm-to-School experience should continue to be 

offered to this population. As well, it is suggested that children with more experience be 

involved in leading or assisting in certain activities. 

Parents provided valuable information to this research, which demonstrates that parents take 

an active role in their children’s learning and program experience. Therefore, it is 

recommended to involve parents in the summer program activities. For example, educators can 

include continuing certain activities at home and have the children return the next day with 

their home experience. As well, since certain parents have different knowledge of agriculture, 

as seen in the background profile of the parents, it would be interesting to ask these parents if 

they would be interested in leading or teaching an educational activity for the summer 

program. 

Lastly, given that there is a need in the Quebec educational system to increase children’s 

agricultural knowledge, the Farm-to-School summer program should continue to develop the 

educational link with the surrounding schools. This will also ensure that agricultural educational 

opportunities are available to all school-aged children. 

5.3  Future Research 

It is recommended that additional research be conducted on the Macdonald Farm-to-School 

summer program, in order to continue to provide valuable information to the educators. For 

one, this study could be replicated with suggested improvements in methodology. For example, 

additional questions could be added to the pre-and post-tests and pilot testing conducted using 

all data collection instruments (tests and surveys) with a sample population, to increase the 

reliability and validity of the tests. As well, the testing environment should be set-up so that 



69 
 

each child sits at their own desk as opposed to shared seating. This is to ensure that children 

cannot share information while performing the tests.  

In addition, it would be valuable to use qualitative methods to examine in more depth the 

effect of the summer program on children’s agricultural knowledge and behaviour changes. For 

instance, interviews with the parents and their children could be conducted to ask their 

perceptions of specific content of the summer program. This would allow for improvements in 

specific areas of the Farm-to-School summer program curriculum. Another method called 

photovoice, whereby participants use pictures to record and describe their perceptions about a 

certain topic (Wang & Burris, 1997), could be integrated into the program activities and the 

photos displayed for public education purposes. 

As well, it would be valuable to track the impacts of the summer program on children’s 

knowledge and behaviour changes over the short and long-term. Whereby the same tests are 

given over consecutive years and the results compared over time to determine if the program is 

meeting its educational objectives. Also, parent and children questionnaires on behaviour 

changes could be distributed to participants, 6 months, 1 year, and 5 years after attending the 

summer program.  

5.4  Implications 

Based on the findings of this study the children participating in the Macdonald Farm-to-School 

summer program did not significantly improve their agricultural knowledge. However, in 

various studies that used pre-test and post-test design to assess children’s agricultural 

knowledge, there was a significant improvement in children’s knowledge (Luckey, 2012); Pense, 

et al. (2005); and Hughes and Hartley (2000). These three studies used tests that evaluated the 

entire program curriculum content and administered the tests to children in a specific 

elementary-grade level. Therefore, the tests used in this study may not have been 

appropriately designed in curriculum content and for the younger age group (6-8 years old).  

Hence, consideration in age appropriateness, question formulation, and Farm-to-School 

educator’s involvement should be considered in future test development.  
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The significant findings that were obtained from this study imply that demographic and 

background data have an impact on how the summer program influences children’s agricultural 

knowledge. Therefore, this type of information should continue to be collected by the 

organizers to plan programs appropriately. As well, data collected on parents’ perceptions of 

their children’s learning and behaviour changes after attending the program, provides valuable 

information on what program content children are transferring to their home environment. 

Suggesting, that the summer program has the potential to have long-term impacts on the 

participants and their parents, which should be further investigated. 

Importantly, this was the first of evaluation of the Macdonald Farm-to-School program which 

provides an initial insight into the impacts of this program on children’s agricultural knowledge 

and adds to the research literature on the effects of agricultural education programs. 
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APPENDIX A – Children’s Tests (Farm to Plate)  
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APPENDIX B – Children’s Tests (Global Food Security) 
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APPENDIX C – Demographic Information Forms 
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APPENDIX D – Parental Survey Forms 
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APPENDIX E – Parental Consent Forms 
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APPENDIX F – Participant Consent Forms 

 

 

  



101 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



102 
 

APPENDIX G – Oral Script Presented to Children 
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APPENDIX H – Research Approval Certificate 
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APPENDIX I – Demographic and Background Data on Children 
and Parents Participating in the 2016 Macdonald Farm-to-

School Study 

 

 

 
Figure 3. The percentage age distribution of  76 children participating in the study of  the Macdonald 
Farm-to-School Summer Program in 2016. ( 6 years old n=12, 7 years old n= 15, 8 years old =6, 9 years 
old  n=15, 10 years old n=12, 11 years n=7, 12 years old n=9) 
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Figure 4. The percentage age distribution of  76 children participating in the study for each theme week 
of the Farm-to-School Summer Program in 2016. Local (n=41) and Global (n=35). 
 
 
 

Figure 5. The percentage age group distribution of 76 children participating in the study of the 
Macdonald Farm-to School Summer Program in 2016. 6-8 years old n= 33, 9-12 years old n=43. 
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Figure 6. The percentage age group distribution of 76 children participating in the study for each  
theme week of the Farm-to-School Summer Program in 2016. Local weeks:6-8 years old (n=21) ;9-12 
years old (n=20) Global weeks: 6-8 years old (n=12); 9-12 years old (n=23). 
 

 
Figure 7. The percentage gender distribution of  76 children participating in the study of  the Macdonald 
Farm-to School Summer Program in 2016. male (n=27), female (n=49). 
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Figure 8. The percentage gender distribution of the 76 children participating in the study for each  
theme week of the Farm-to-School Summer Program in 2016. Local weeks:males (n=22) and females 
(n=19) Global weeks: males (n=5) ;females (n=30). 
 

 

Figure 9. The percentage ethnicity distribution of  70 children participating in the study of  the Farm-to 
School Summer Program in 2016. Caucasian (n=53) Non-Caucasian (n=17). Non-Caucasian refers to 
African-American, Hispanic, Asian, or Native-American children. 
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Figure 10.  Percentage ethnicity distribution of 70 children participating in the study for each  
theme week of the Farm-to-School Summer Program in 2016. Local weeks:caucasian (n=28); non-
caucasian(n=10) Global weeks: caucasian (n=25) ;non-caucasian(n=7). 
 

Figure 11. The percentage distribution of language mostly spoken at home of 70 children participating 
in the study of  the Farm-to School Summer Program in 2016. English (n=39),French(n=17), English and 
French (n=9) and Other (n=5). Other refers to Spanish, Japanese and Romanian speaking children. 
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Figure 12. The percentage distribution of  language mostly spoken at home of 70 children participating  
in the study for each theme week of the Farm-to School Summer Program in 2016. Other refers to 
 Spanish, Japanese and Romanian speaking children. Local weeks: English n=19, French n=15, English and 
French n=4; Global weeks (English n=20, French n=2, English and French=5, Other=5). 

 

 

Figure 13. The percentage distribution of previous Farm-to-School experience of 74 children  
participating in the study of  the Farm-to School Summer Program in 2016. previous experience n= 23, 
no previous n= 51 
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Figure 14. The percentage distribution of previous Farm-to-School experience of 74 children 
participating in the study for each theme week of the Farm-to School Summer Program in 2016. Local 
weeks:  previous experience n=13 , no previous experience n=27; Global weeks previous experience  
n=10 , no previous experience n=24. 
 

 
Figure 15. The percentage distribution of family rural background of 36 children participating in  
the study of  the Farm-to School Summer Program in 2016. Yes( n=25), No (n=11) 
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Figure 16. The percentage distribution of family rural background of 36 children participating in the  
study for each theme week of the Farm-to School Summer Program in 2016. Local Weeks: Yes (n=20), 

No (n=4); Global Weeks: Yes (n= 5) , No (n=7). 

Figure 17. The percentage distribution of the average age of 68 of the parents participating in the 
study of the Farm-to School Summer Program in 2016. 25-34 (n=2), 35-44 (n= 37), 45-54 (n= 29). 
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Figure 18. The percentage distribution of the average age of 68 of the parents participating in the  
study for each theme week of the Farm-to School Summer Program in 2016. Local Weeks: 25-34(n=1),  
35-44 (n= 20), 45-54 (n= 16); 25-34 (n=1), Global Weeks:35-44 (n= 17), 45-54 (n= 13). 
 

 
Figure 19. The percentage distribution of approximate household income ($) of 62 parents  
participating in the study of the Farm-to School Summer Program in 2016. 
<50 000 (n=9),50-100 000 n(=11), >100 000 (n= 42). 
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Figure 20. The percentage distribution of approximate household income of 62 parents  
participating in the study for each theme week of the Farm-to School Summer Program in 2016 Local 
Weeks: <50 000 (n=5),50-100 000 n(=7), >100 000 (n= 24);Global Weeks: <50 000 (n=4),50-100 000 
n(=4), >100 000 (n= 18). 

 

 
Figure 21. The percentage distribution of the level of education of  parent 1 for the 68 parents 
participating in the study of the Farm-to School Summer Program in 2016. Highschool (n=3), 
CEGEP/Training College(n= 7), University (n=58). 
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Figure 22. The percentage distribution of of the level of education of parent 1 for the 68 parents  
participating in the study for each theme week of the Farm-to School Summer Program in 2016  Local 
Weeks: . Highschool (n=3), CEGEP/Training College(n= 1), University (n=33); Global Weeks: . Highschool 
(n=0), CEGEP/Training College(n= 6), University (n=25). 
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Figure 23. The percentage distribution of the level of education of  parent 2 for the 65 parents 
participating in the study of the Farm-to School Summer Program in 2016. Highschool (n=1), 
CEGEP/Training College(n= 11), University (n=53). 
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Figure 24. The percentage distribution of of the level of education of parent 2 for the 65 parents  
participating in the study for each theme week of the Farm-to School Summer Program in 2016  Local 
Weeks: . Highschool (n=0), CEGEP/Training College(n= 5), University (n=30); Global Weeks: . Highschool 
(n=1), CEGEP/Training College(n= 6), University (n=23). 
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APPENDIX J – GLM Analyses of the Sum of the Learning 
Improvement Statements (# 1-8) of the Parent Survey 

 

Table 15. Sum of statements #1, 3, 5, 6 and 7.  

Dependant Variable NewLearnG_Score 

Independent Variable Ethnicity Avg_Parental_Age House_Income

DF 1 2 2

Type III SS 40.65315315 37.79370042 25.37537538

Mean Square 40.65315315 18.89685021 12.68768769

F Value 13.8 6.42 4.31

Pr > F *0.0021 *0.0097 *0.0332

Parameter Caucasian-Non-

Caucasian

35-44 years of age-

45-54 years of age

35-44 years of age - 

>55 years of age

45-54 years of age - 

>55 years of age

<50K - 50K-100K <50K - >100K <50K - >100K

Estimate -5.13513514 3.66666667 0.77477477 -2.89189189 -3.42342342 -4.90990991 -4.90990991

Standard Error 1.38220631 1.98169804 2.19454726 0.94282052 1.6771023 1.6771023 1.6771023

t value -3.72 1.85 0.35 -3.07 -2.04 -2.93 -2.93

Pr > |t| *0.0021 *0.0841 0.729 *0.0078 *0.0592 *0.0104 *0.0104

*P<0.1 
Best fit model shown. 

 

Table 23. Sum of statements #9-16 

Dependant Variable NewExp_Score

Independent Variable
Week Age_Group Matern

_Lang

House_

Income

Parent1

_Educ

DF 3 1 3 2 2

Type III SS 187.6066106 55.014601 182.386 67.376 69.2396

Mean Square 62.5355369 55.014601 60.7952 33.688 34.6198

F Value 6.29 5.53 6.11 3.39 3.48

Pr > F 0.0114 0.0405 0.0124 0.0753 0.0712

Parameter 68 - 912 English-

French

English-

Bilingua

l

English-

Other

French-

Bilingua

l

French-

Other

Bilingual-

Other

Highschool-

CEGEP/Trai

ning 

College

Highschool-

University

CEGEP/Trai

ning 

College-

University

<50K - 

50K-100K

<50K - 

>100K

50K-100K 

- >100K

Estimate -3.5330821 -9.741768 -10.274 -14.382 -0.5318 -4.640072 -4.1082405 3.2405688 8.0942265 4.8536577 -6.85611 -8.445 -1.58936

Standard Error 1.50231197 2.8967697 2.56972 4.1013 2.13631 3.7760074 3.2650139 5.6174976 3.7897696 3.740344 3.20477 3.2488 2.073483

t value -2.35 -3.36 -4 -3.51 -0.25 -1.23 -1.26 0.58 2.14 1.3 -2.14 -2.6 -0.77

Pr > |t| 0.0405 0.0072 0.0025 0.0057 0.8084 0.2473 0.2369 0.5768 0.0584 0.2235 0.0581 0.0265 0.4611  
*P<0.1 

Best fit model shown. 
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APPENDIX K – Summary of Responses to the Open-ended 
Questions (#1, 2 & 3) from the Parent Survey (English and 

French Versions) 

 

 

1. What (if anything) did your child discuss with you regarding 
the educational activities of the Farm-to-School Summer 
Program? 
  
Category Sub-Category Frequency 

Animal Cows 8 
  Caring for animals 7 
  Calves 5 
  feeding animals 4 
  chicken eggs 4 
  petting zoo 3 
  animal behaviours 2 

Plants Planting and Seeding 6 

  Vegetables 5 
  Edible weeds 2 

Insects Bee Pollination 1 

Food production Butter 5 
  Yogurt 2 
  Solar Oven 2 
  Bread 1 
  Cheese 1 
  Cricket flour and pie 1 

Other Last year's activities 2 
  Arboretum 1 
  Fish 1 

Total  63 
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Si votre enfant a discuté les activités pédagogiques du programme d’été avec vous quels étaient les

sujets ?

Category Sub-Category Frequency

Animaux Prendre soins des animaux 4

Nourrir les animaux 3

Identification d'especes 2

Vaches 1

Plantes Salade de mauvaises herbes 4

Planter des legumes 3

Insectes Farine et tarte de criquet 3

Insectes nuisibles 3

Production des aliments Beurre 7

Four solaire 4

Yogurt 2

Pain 1

Lait 1

Aquatique Aquaponique 1

Total 39  
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2. How (if any) has the Farm-to-School Summer Program’s educational activities improved 
his/her understanding of agriculture? 

Category Sub-Category Frequency 

Farm Animals 8 
  Life on Farm 5 

Food Growing food(vegetables) 6 
  Food Waste 3 
  New foods 2 

Plant Plant identification 2 
  Plant growth 2 

Other Stimulated interest  3 
  Deeper understanding 4 
  New concepts 4 

 
 
 
 
 
2. Comment (le cas échéant) les activités pédagogiques ont contribué à sa compréhension de 
l’agriculture? 

Category Sub-Category Frequency 

Animaux Mini-ferme 3 

  Tâches de la ferme 2 

Camp Bonne expérience 11 

  Activités 4 

Autres Apprendre l'anglais 1 
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3. Is there anything else you would like to share about your child’s Farm-to-School Summer 
Program experience? 
 

Category Sub-Category Frequency 

Animal Mini-farm 2 

  Caring for animals 2 

Food  New food 6 

  Eating healthy 4 

Plants Identification 1 

Camp ProgramExperience(Good) 12 

  Hands-on activities  4 

  Improvements 1 

 
 
3. Est-il autre chose que vous aimeriez partager concernant le séjour de votre enfant au 

programme d’été ? 

Category Sub-Category Frequency 

Animaux Mini-ferme 3 

  Tâches de la ferme 2 

Camp Bonne expérience 11 

  Activités 4 

Autres Apprendre l'anglais 1 
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APPENDIX L – Farm-to-School Summer Program Question 
Results 

 

PARENT SURVEY QUESTION #4 

Responses 

N Percent 

How did you learn about the 
Farm-to-School Summer 
Program? 

Word of mouth 
40 50.0% 

Website 
14 17.5% 

Elementary school of my 
child 

12 15.0% 

Colleague at University 
10 12.5% 

Other 
4 5.0% 

 

PARENT SURVEY QUESTION #5 

Responses 

N Percent 

Why did you register your child 
for the Farm-to-School 
Summer Program? 

Agriculture education 
56 23.4% 

Food education 
54 22.6% 

To learn where food comes 
from 

40 16.7% 

Proximity to home 
31 13.0% 

To learn about international 
agriculture 

20 8.4% 

Convenience 
19 7.9% 

Timing was right 
19 7.9% 
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PARENT SURVEY QUESTION #6 
Responses 

N Percent 

In which topic has the Farm-to-
School Summer Program created 
an interest for your child? 

Farming 
57 34.3% 

Environment 
45 27.1% 

Nutrition 
34 20.5% 

Cooking 
30 18.1% 

 

PARENT                     YES                 NO              MAYBE

N Percent N Percent N Percent

34 49% 6 9% 29 42%

19 28% 32 47% 17 25%

9 14% 40 62% 16 25%

9. Does your child show an interest in wanting to eat insects?

                                 SURVEY QUESTION

7.Does your child show more awareness of what they eat?

8.Does your child want to eat more vegetables

 

 

 

 

 

 

 

 

 


