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ABSTRACT 
 

Canada is one of the largest producer of pulses worldwide, but despite their nutritional benefits, 

pulses are not widely consumed by the Canadian population, including children aged two to five. 

Establishing healthy eating habits in young children can improve consumption of beneficial 

foods, which can result in good eating habits that continue into adulthood. The study objective 

was to evaluate the acceptability and feasibility of a pilot pulse-based nutrition education 

curriculum entitled “Pulse Discovery Tool Kit” (PDTK) among children aged two to five. The 

kit is designed to instill healthy eating habits and promote pulse consumption within childcare 

centres. The pilot study was conducted in two childcare centres in Saskatoon over a three-month 

period. The pilot intervention included weekly lesson plans, a food service guide, sensory 

evaluation sessions and a parent's newsletter. Qualitative and quantitative data were captured on 

the feasibility and acceptability of the PDTK through sensory evaluations, lesson plan 

evaluations, semi-structured interviews with teachers, interviews with the cooks, individual plate 

waste measurements, and socio demographic questionnaires for parents. Sensory analysis 

revealed that a number of (e.g. 23 out of 32) of the children liked two of the pulse recipes, refried 

bean wraps and lentil smoothies giving them a “Yummy” rating of 92% and 72% respectively. 

Forty-four percent liked the green split pea spread when they first tried it, and 56% liked it 

during a repeated sensory session. An evaluation of both lesson plans and the teachers' 

interviews indicated that most of the lesson plan activities were based on sound nutritional 

concepts and could be implemented into the existing curriculum. A few lesson plan activities 

could be modified by breaking them into smaller components which would increase the overall 

acceptability of the PDTK. Cooks from both centres also believed that it was feasible to 

incorporate recipes from the PDTK into their regular cycle menus and expressed no barriers to 

cooking and serving pulses in their facilities. The parents’ sociodemographic questionnaire 

(n=15) also revealed that at least 40% of the children in the study population consumed pulses 

three or more times per month. A nutrient comparison between the intervention recipes and the 

control recipes (regular recipes) revealed lower amounts of kilocalories and sodium among the 

intervention recipes. However, participants consumed significantly more proportions of their 

control recipes in comparison to the intervention recipes from baseline to final exposure. Overall, 

the evaluation of the Pulse Discovery Tool Kit (PDTK) showed that it was both acceptable and 
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feasible to implement this model into childcare centres to improve pulse consumption in the 

menu for children aged two to five years.  
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

   The unhealthy diets of many Canadian preschoolers are a major concern for researchers.  

Consumption of grains, fruits and vegetables is low among this age group (aged three to five 

years) with the majority consuming high caloric foods (for example, cakes, cookies, chocolates 

and soft drinks) at least once a week (Pabayo, Spence, Casey, & Storey, 2012). Establishing 

healthy eating habits at an early age is crucial for a child’s long-term growth and development as 

they play a significant  role in the prevention of childhood obesity (Clark, Goyder, Bissell, 

Blank, & Peters, 2007) and other nutrition related problems. Once established, these healthy 

habits can continue to shape food attitudes and eating patterns that can persist into adulthood 

(Campbell & Crawford, 2001). The early childhood years from birth to six years of age are 

critical periods, during which healthy dietary behaviors are established. These behaviors help 

with weight control, thus preventing weight problems and obesity and associated chronic 

illnesses from developing. Healthy eating habits at an early age can be developed through 

nutrition education that focuses on the child’s physical and social environment.  

Childcare centres have become the target for intervention strategies geared towards 

reducing unhealthy eating behaviors in children. Childcare centre are ideal places for healthy 

eating intervention strategies because, in addition to enrolling large numbers of children under 

six years of age, they also have a significant influence on their dietary intake, physical activity 

and energy balance, all of which  impact the development of healthy eating habits into adulthood 

(Story, Kaphingst, & French, 2006). In addition, children’s food preferences and eating 

behaviors are influenced by individuals around them (Bellows & Anderson, 2006), thus making 

childcare centres an ideal setting for introducing novel food items.   

 According to Needham, Dwyer, Randall- Simpson and Heeney (2007), 53% of Canadian 

children received some form of childcare from individuals other than their parents, and 25% of 

these children received care in childcare settings. Many researchers contend that childcare 

centres are useful for nutrition interventions as they provide continuous and intensive contact 

with children at an age when they develop life-long dietary preferences and eating patterns 

(Anzman, Rollins, & Birch, 2010). Another reason childcare centres make ideal settings for these 
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interventions are that children consume up to 70% of their daily nutrient intake in this 

environment (Mikkelsen, Husby, Skov, & Ja Perez-Cueto, 2014). The potential to control such a 

large proportion of daily nutrient intake increases the intervention value of childcare institutions.  

In Canada, childcare centres are also ideal venues for nutritional–related interventions 

because the meals in these settings are designed to ensure adequate provision of food for 

children. In childcare settings, nutritional guidelines are followed to ensure the children’s food 

intake is adequate (Lehtisalo et al., 2010). In addition, eating environments, such as mealtimes 

and snacks offered within the childcare setting, also provide an opportunity to encourage 

children to develop positive food attitudes so that they can learn to accept new food products that 

could ultimately support good health, growth and development (Campbell et al., 2001). 

Pulse crops (beans, lentils, chickpeas and peas) have the potential to improve the quality 

of diets in childcare centres, as these foods are nutrient dense and rich in protein, micronutrients 

and phytonutrients. Also, the high fiber content, the presence of a slowly digestible carbohydrate 

and a low to moderate energy density are among the key characteristics of pulses that make them 

useful in the prevention of chronic non-communicable diseases such as diabetes, obesity and 

cardiovascular diseases (Mudryj , Yu & Aukema 2014; McCrory, Hamaker, Lovejoy, & 

Eichelsdoerfer, 2010). The health benefit of pulses, along with their nutrition content, makes 

them a suitable dietary choice to establish healthy eating habits among preschoolers in childcare 

centres. Preliminary findings have shown that pulse rich foods consumed by young children can 

improve nutrient intake, lower body weight and increase wellbeing (Fulgoni, Papanikolaou, 

Fulgoni, Kelly, & Rose, 2006) as well as aid in chronic disease management. 
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1.2 Statement of the Problem and Purpose of the Study 

Studies have shown that staff members at childcare centres require more knowledge 

about healthy meal preparation, with factors such as quality, cost and convenience influencing 

their food buying decisions (Chow, 2015; Lynch & Batal, 2011). This lack of knowledge, 

coupled with children’s problematic eating behaviors such as picky eating and excess 

consumption of unhealthy foods, make it challenging to provide adequate nutritious food to 

preschoolers. Unhealthy eating behaviors in the early years of life can be altered with effective 

health promotion strategies (Racey et al., 2016). Studies have also shown that eating behaviors 

established early in life have both health and economic benefits at the individual and population 

level (Cecchini, Sassi, Yong & Guajardo-Barron, 2010). Current strategies used to tackle poor 

eating behaviors among children aged two to five focus mainly on nutrition interventions aimed 

at increasing fruit and vegetable consumption, while few target alternative means of improving 

eating behaviors such as the consumption of pulse-based food products. Pulse crops are possible 

solutions to improving these eating behaviors because these foods can prevent the long-term 

consequences of unhealthy eating habits, which include non- communicable diseases such as 

diabetes and cardiovascular diseases. However, pulse crops are also not widely consumed by 

young children in the U.S. or Canada (McCrory et al., 2010). 

 As indicated previously, pulse crops are highly nutritious foods with numerous health 

benefits and are exported from Canada to 150 countries worldwide (Han, Janz, & Gerlat, 2010). 

Despite their health benefits and popularity overseas, pulses are not widely consumed in Canada, 

likely because people are drawn to competing food alternatives, they are unfamiliar with these 

crops or have heard the publicized negatives about pulses, such as postprandial gastrointestinal 

discomfort (McCrory, Hamaker, Lovejoy, & Eichelsdoerfer, 2010). Interestingly, Saskatchewan 

is one of the largest exporters of pulses to various countries across the globe (Bekkering, 2014). 

To our knowledge, very few childcare centers in Canada focus on increasing pulse consumption. 

The low cost, high nutritional value and the year-round availability of these crops make them an 

attractive food that can be incorporated into childcare menus.  

The purpose of this study is to explore whether initiatives designed to promote pulse 

consumption among children in childcare centres in Saskatoon are associated with changes in 

knowledge, preferences and consumption of pulses. This initiative involved developing an 

educational resource (Pulse Discovery Tool Kit) that integrated pulse-related knowledge and 
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recipes into the existing curriculum in childcare centres. In addition, the project sought to explore 

best practices for the acceptability and feasibility of designing a larger scale study.  

The Pulse Discovery Toolkit (PDTK) is an education resource designed to promote pulse 

consumption in preschoolers aged two to five years. This educational resource makes the 

connection between the local food system and the childcare food service system while 

encouraging the establishment of healthy eating habits. Components of PDTK are designed to 

promote pulses as an important part of a healthy diet and facilitate the recognition of the 

relationship between health and nutrition. Introducing pulse foods to children at an early age, 

encourages familiarity and increase their preference for these dishes. The study also focuses on 

the sensory evaluation of novel, healthful and great-tasting made snacks from lentils, chickpeas, 

peas and beans using simple low –cost extruded products, existing recipes and new recipes.  

1.3 Hypothesis 

The hypothesis is that the Pulse Discovery Tool Kit nutrition intervention designed to 

promote pulse consumption as a part of healthy eating behavior will lead to changes in 

knowledge, preferences and food consumption among young children in childcare centres.  

1.3.1 Objectives 

1. To evaluate the feasibility and acceptability of a pilot pulse-based nutrition education 

(PDTK) intervention for improved pulse consumption among children in two childcare 

centers in Saskatoon.   

2. To evaluate changes in knowledge, attitudes (willingness to taste) and preference 

(consumption) of food-based pulse crops among children in the two childcare centres. 

3. To assess post intervention perceptions of school staff (teachers, cooks) regarding 

acceptability and feasibility for the delivery of the PDTK intervention in childcare 

centres.  
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CHAPTER 2 

LITERATURE REVIEW 

Studies have shown that nutrition education in schools have been effective in promoting healthy 

eating behaviors among children (Morris & Zidenberg-Cherr, 2002; Sharma, Chuang, & 

Hedberg, 2011). Many studies focusing on nutrition intervention among preschoolers have 

targeted fruit and vegetable consumption. Few, if any, have targeted increasing pulse 

consumption among preschoolers. Although pulses have similar benefits to fruits and vegetables, 

their consumption is quite low in Canada. This literature review provides a detailed description 

of various nutritional interventions targeting preschoolers, the dietary patterns prevalent among 

Canadian preschoolers, and the process of extrusion. It also summarizes the key literature on 

early childhood development. The health benefits of pulses and the use of intervention mapping 

as a protocol for developing a curriculum for promoting pulses among preschoolers is also 

explored in this review. 

2.1 Dietary Patterns among Canadian Preschoolers 

Children seldom like foods that have high nutritional value (Cooke, 2007). Instead, their 

choices may consist of high caloric foods items such as cakes, chocolate and soft drinks. 

According to the Canadian Community Health Survey (2004c), 41% of the calories in snacks 

consumed by Canadian children (four years and older) come from foods items high in calories. 

The “Meat and Alternatives” food group contributes to the lowest amount of snack calories 

consumed; only 8.5% of children’s snack calories comes from this particular food group. Using 

the same data from the Community Health Survey, Garriguet (2009) reported that children aged 

two to eight years old had a Healthy Eating Index Score of 65 points. The Healthy Eating Index 

is a validated tool used to assess diet quality by assigning a possible score of 0 to 100 based on 

the diet’s adequacy and degree of  moderation (Garriguet, 2009). An index score of 95 or higher 

would be considered in line with the Canadian Food Guide guidelines. While insight into the 

diets of Canadian children was provided by both studies conducted by Cooke (2007) and 

Garriguet (2009), further assessments on the children’s diet scores are required using the recent 

2007 Canadian Food Guide.     

Children’s eating habits and diet quality are directly related to their eating environments, 

as parents and caregivers provide the foundation for them to develop dietary preferences 
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(Anzman, Rollins, & Birch, 2010). Observational learning and repeated exposure are two major 

factors that can improve the consumption of healthy foods among young children (Anzman et al., 

2010). Food based on pulse crops, which are rich in nutrition, are ideal for promoting healthy 

eating habits and improving the overall diet quality of children, parents and caregivers. However, 

if children are not consistently exposed to such nutritious foods at an early age, developing 

healthy dietary preferences can be challenging. 

       Studies have shown that repeated taste exposure can influence liking and willingness to 

consume new foods (Anzman-Frasca, Savage, Marini, Fisher, & Birch, 2012; Nicklaus, 2009). 

Therefore, it may be valid to assume that if children are introduced to pulses early, they could be 

more inclined to eat food items made from these crops. In fact, Ramsay, Joe, Davis, Price and 

Johnson (2016) conducted a recent study on increasing the consumption and liking of lentils 

using repeated exposure and child centred nutrition phrases. The results indicated that after 

children were exposed to unflavored cooked lentils 12 times, they increase their lentil 

consumption from baseline to final exposure. The study also highlighted the positive effects of 

both nutrition messages and repeated exposure to unfamiliar foods.  

2.2 Pulse in Canada 

Pulses are defined as “leguminosae crops harvested exclusively for their grain, including 

dry beans, peas and lentils.” (“What are pulses?" | FAO, 2015). The commonly grown pulses in 

Canada are dry beans, dry peas, lentils and chickpeas. Canada is one of the world’s top producers 

of dry peas, the second largest producer of lentils, as well as one of the top 10 producers of 

chickpeas and dry beans, with 75% of pulse production being exported annually (Agriculture and 

Agri-Food Canada, 2008). Canada’s largest markets for pulse exports are India, Egypt, Spain   

and Turkey (Roy, Boye & Simpson, 2010). Saskatchewan is the largest producer of pulses in 

Canada. According to Statistics Canada, in 2011, Saskatchewan accounted for 68.3 % of the dry 

pea land area, 86.9% of the chickpea land area, and 96.0 % of the lentil land area (Bekkering, 

2015).  

 Pulses are also recommended as part of the Canadian diets within the “Meat and 

Alternatives” food group. The current daily dietary recommendation is ¾ cups (175 ml) of 

cooked pulses. Pulse consumption in the Canadian adult population was examined using data 

from the 2004 Community Canadian Health Survey, Cycle 2.2. The results indicated that only 
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13% of Canadian adults consumed dry beans, peas or lentils daily, with the average intake of 

pulses being highest among residents of New Brunswick and the lowest in Quebec (Mudryj, Yu, 

Hartman, Mitchell, Lawrence & Aukema, 2012). In addition, the residents of Ontario and British 

Columbia had the highest proportions of pulse consumers. Pulse consumption is impacted by age 

and cultural differences, with individuals consuming most of the pulses being between 51 and 70 

years of age (Mudryj et al., 2012). The study also revealed that Asian Canadians were 3.6 times 

more likely to consume pulses than the Caucasian population, indicating the cultural influences 

of pulse consumption (Mudryj et al., 2012). 

 Factors that influence pulse consumption were examined in a research conducted by 

Ipsos -Reid in 2010. This research was conducted in partnership with Alberta Agriculture and 

Rual Development, along with collaborators from both the Alberta Pulse Growers and Pulse 

Canada. The research revealed that barriers to pulse consumption include a lack of awareness of 

pulses, dislike of the taste or texture of pulses, and lack of knowledge on how to cook pulses. 

These results were further confirmed in a study that focused on approaches to increase lentil 

consumption in youths. Barriers to lentil acceptance were also identified as follows: (1) a dislike 

of lentils among children; (2) a lack of knowledge of how to cook lentils; (3) a lack of 

acceptance among family members; and (4) the long preparation time for lentils (Phillips, Zello, 

Chilibeck, & Vandenberg, 2015). Thus, to increase Canadians pulse consumption, one should 

target the removal of these barriers.  

It is important to target these barriers at an early age as eating habits established early can 

persist in adulthood (Lien, Lytle, & Klepp, 2001; Lytle, & Kubik  2003 ). However, very few 

studies in Canada, have addressed these barriers. Most recently, a study conducted by Froehlich-

Chow, Leis, Humbert, Engler-Stringer and Muhajarine (2015) focused on reducing these barriers 

by increasing knowledge and awareness of the health benefits of pulses in schools in 

Saskatchewan. Results of the study indicated that providing information on pulses as well as 

educating staff on cooking methods can result in an increase in both knowledge and awareness 

among childcare staff. However, the study only focused on the educators and the cooks within 

the childcare centres in a rural setting. Further attempts are required to improve parents’ and 

children’s knowledge and awareness of these crops. 
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2.3 The Benefits of Pulses 

Pulses are an excellent food choice as they provide a good source of protein, fiber and 

many micronutrients (Roy, Boye & Simpson, 2010). Pulses are low in energy density, providing 

1.3kcal/g when cooked (Mudryj et al., 2014), and have a high carbohydrate content (~50%- 

65%). In addition, their carbohydrates are slowly digested, thus placing them lower on the 

glycemic index (GI) scale than other carbohydrate rich foods  (McCrory et al., 2010; Ofuya & 

Akhidue, 2006). Furthermore, pulses are excellent sources of both insoluble and soluble fiber, 

providing approximately 7g of fiber per half a cup serving (Tosh & Yada, 2010). Pulses are also 

good sources of mono-and polyunsaturated fat (Mudryj et al., 2014). Their protein content ranges 

from 17-30 % of dry weight, which is twice the amount found in any cereal (Curran, 2012). 

Also, pulses are a rich source of the amino acid, lysine, which is a limiting amino acid in cereals 

(Roy, Boye & Simpson, 2010). Micronutrients such as selenium, thiamin, niacin, folate, 

riboflavin and pyridoxine are also found in pulses (“Food Composition Databases Show Foods 

List,” n.d.; Mudryj et al., 2014). Other micronutrients found in pulses include vitamins B6, iron 

and zinc (Raatz Susan, n.d.; Rebello, Greenway, & Finley, 2014).  

The nutritional profile of pulses has been linked to numerous beneficial factors.  For 

instance, pulses are effective for preventing and managing diabetes, obesity, certain cancers and 

cardiovascular diseases (Rebello et al., 2014). With regards to obesity, a few studies have 

provided evidence that weight can be controlled by the satiety experienced from consuming 

pulses due to their high fiber content (McCrory et al., 2010; Mudryj et al., 2014). In terms of 

glycemic responses, several studies have reported a lower glucose and insulin response to diets 

rich in pulses when compared to other food items (Dilawari, Kamath, Batta, Mukewar, & 

Raghavan, 1980; Torsdottir, Alpsten, Andersson, Brummer, & Andersson, 1984). In fact, 

Jenkins, Wolever, Taylor, Barker and  Fielden (1980) found that the glycemic response to pulses 

was 45% lower than that of other carbohydrate rich foods like cereals, pasta and grains. The risk 

of cardiovascular diseases is reduced by pulse consumption, as these crops lower both 

cholesterol and triglyceride levels (Bazzano, Thompson, Tees, Nguyen, & Winham, 2011; 

Finley, Burrell, & Reeves, 2007). Pulse crops are also known to increase high density lipoprotein 

(HDL) cholesterol and reduce low-density lipoprotein (LDL) due both to their  mono-and poly 

unsaturated fat content (Patterson, Maskus, & Dupasquier, 2009). Compounds like saponins, 

proteases inhibitors, phytic acid and tannins, which are also found in pulse crops and contain 
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both anti-carcinogenic and antioxidant properties, are known to inhibit or suppress the growth of 

cancer cells. Both the nutrient and non-nutrient content of pulses have also been associated with 

cancer reduction (Dahl, Foster, & Tyler, 2012). Pulses, therefore, play an important role in 

disease prevention and reduction.  

     The benefits of consuming pulses are not solely related to physiological factors. There are 

economic benefits as well. Abdullah, Marinangeli, Jones, & Carlberg (2017) examined the 

potential healthcare and societal cost associated with consuming pulses in Canada. Based on 

their findings of the cost of illness analysis, they suggested that consuming a low glycemic index 

or a high fiber diet consisting of 100g/day of pulses, can save millions of dollars. These saving 

can range from anywhere between $6.2 to 62.4  million CAD on costs associated with type 2 

diabetes and from $31.6 to$ 315 million CAD on costs associated with cardiovascular diseases 

(Abdullah et al., 2017). Although Abdullah et al.’s (2017) study focused exclusively on diet and 

not on lifestyle factors associated with health, it is apparent that tremendous economic and health 

benefits can be derived from promoting the consumption of pulses on a national level.             

2.4 Review of Nutrition Interventions in Childcare Centres 

Young children’s eating habits, as well as the quality of their diet, are a result of exposure 

to food and eating patterns in the home and in childcare centres. Caregivers can influence 

children’s food preferences and willingness to try new foods (Bellows & Anderson, 2006), and 

parents with healthy eating habits often have children with similar habits (Anzman et al., 2010). 

It is becoming increasingly evident that childhood obesity is related to food and  physical 

inactivity habits as well as environmental factors such as the media, school and the home 

(Roblin, 2007). Unhealthy eating and activity habits include eating energy dense high calorie 

foods, eating away from home, eating prepared foods, walking less to school and spending more 

time watching television (Anderson & Butcher, 2006). Studies have shown that nutrition 

education interventions that target eating habits in young children have been successful in 

reducing bad eating habits (Fahlman, Dake, McCaughtry, & Martin, 2008; Parmer, 2006). 

However, most of these interventions specifically target only the consumption of fruit and 

vegetables. 

 Most interventions found in the literature focus primarily on developing food preferences 

among children by exposing them to new foods (Blanchette & Brug 2005). An example of these 
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strategies can be found in a systematic review conducted by Mikkelsen et al. (2014). Mikkelsen’s 

review examined the different types of healthy eating interventions in preschools, determined 

key behaviors, and identified determinants in preventing early childhood obesity. The authors 

evaluated 26 studies, including single interventions, educational interventions and/or multi-

component interventions or those that used existing models and educational strategies known to 

support effective behavior change among two to six-year-old. The results of the review indicated 

that nutrition interventions, including an educational component, have the potential to impact 

intake and knowledge of fruit and vegetables  

Table 2-1 provides a comparative review of a few selected studies with and without a 

theoretical-based framework. The majority of the studies indicated an increase in consumption of 

fruit or vegetables or both among children two to six-year-old after the interventions were 

completed. No major differences in terms of consumption were observed between the 

interventions with a theoretical framework and those without a selected framework.  However, 

these studies shared key characteristics such as targeted lesson plan activities, gardening 

activities, physical activities, sensory evaluation sessions and parental involvement, all of which, 

based on the studies, are major components needed to make a successful intervention targeting 

children in this specific age group.  
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Table 2-1: Review of childcare centre interventions used to promote healthy eating habits of pre -school 

children 

Study 

  

 Aim of the Study   Target 

population  

Theory/ 

applied 

process  

Description of the Intervention  Findings / Results 

Horne et 

al. (2010) 

Increase consumption of 8 

fruits and 8 vegetables 

using a modelling and 

rewards intervention 

among preschoolers.  

Ages 2 to 4 

years   

None 

stated  

A repeated measure design was used to 

investigate a selection of 8 fruits and 8 

vegetables, randomly assigned to four 

food sets. Each food set consist of fruits 

and vegetables which were either 

labelled as target (intervention) foods or 

non- target (control) foods. Reward 

contingencies were described using 

animated videos, and rewards such as 

animated stickers and toy bricks from a 

construction kit were given to each child 

based on their consumption levels of the 

fruit.  

The fruit and vegetable 

intervention had a 

threefold increase in 

consumption of the 

target food, and it was 

fully maintained at 

follow up of more 6 

months after all the 

reward procedures were 

removed. Consumption 

of food items increased 

only when the 

modelling and rewards 

intervention was 

introduced. 

 Farfan-

Ramirez, 

et al. 2011   

 Increase the intake of 

fruits and vegetables and 

physical activity in 

children aged 3 to 5 years 

old, through an age 

appropriate nutrition 

education program called 

Nutrition Matters! (NM)   

Ages 3 to 5 

years  

None 

stated  

The NM! Curriculum was designed to 

integrate nutrition, gardening and 

physical activities to increase the intake 

of fruits and vegetables among 

participants. 18 childcare centres 

participated with 6 sites implementing 

gardening and nutrition lessons, while the 

remaining sites introduced nutrition 

lessons only and served as the 

comparison control group.      

The participants’ 

willingness to try 3 out 

4 fruit and vegetables 

also increased only 

after the nutrition 

lesson and the 

combination of 

gardening. Results 

indicated that the 

children’s willingness 

to try specific 

vegetables increased, 

especially after their 

involvement with 

growing plants and 
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preparing snacks with 

seasonal vegetables and 

fruits. 

Witt et al.  

(2012) 

Increase fruit and 

vegetable consumption via 

a nutrition and physical 

activity program entitled: 

Color Me Healthy (CMH)  

Ages 4 to 5 

years   

None 

stated  

Childcare centres were assigned based on 

two criteria (with or without CMH). 10 

childcare centres received the CMH 

curriculum, and 7 centres did not receive 

the curriculum. Comparisons were made 

between the groups.   

Participants who 

received the CMH 

program significantly 

increased their 

consumption of fruits 

and vegetable after study 

completion. 

Izumi et 

al. (2015) 

Increase likeness and 

willingness to try selected 

fruits and vegetables 

among 3 to 5-year-old 

children. 

Ages 3 to 5 

years   

 Social 

Cognitive 

Theory 

(SCT)  

A quasi-experimental design with 

comparison between high and low 

intervention groups. The low intervention 

group only received food service 

modifications whilst the high 

intervention group received food service 

alongside nutrition education (Harvest 

for healthy kid’s curriculum)  

Significant differences 

were observed for the 

proportion of children 

willing to try the 

targeted fruit and 

vegetables among the 

high – intervention 

population because of 

increased exposure.   

Triador et 

al.  

(2015) 

Evaluate home 

consumption and self-

reported preferences to 

fruit and vegetables 

because of school-

gardening intervention. 

Kindergarten 

to grade 12  

Social 

Cognitive 

Theory 

(SCT)  

Children in grades 1 to 6 planted and 

maintained classroom gardens. This 7-

month classroom activity also included a 

4-month weekly snack program which 

offered a fruit and vegetable to each 

participant.   

Improvements in 

children’s individual 

vegetable preferences 

but no improvements in 

the fruit preference 

scores were observed. 

The home consumption 

of vegetables & fruits 

also did not change.   
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Sharma et 

al.  

(2011) 

Pilot test a garden – based 

preschool curriculum for 

feasibility and 

acceptability using 

qualitative and quantitative 

methods  

 Ages 3 to 5 

years  

Social 

Cognitive           

Theory 

(SCT)  

 

A theory-based teacher- led nutrition 

education program (CATCH Early 

Childhood) for preschoolers was 

developed and implemented over a 6-

week period. Focus groups with teachers 

and parents were conducted, as well as 

weekly evaluations and post intervention 

surveys for teachers. Parent surveys were 

also conducted to evaluate the effect of 

fruits and vegetable preferences among 

their children    

Consumption of most 

of their fruits and 

vegetables increased 

after the intervention. 

Teachers view the 

curriculum as an 

effective way to teach 

healthy eating. 

Willingness to try fruits 

and vegetables at home 

also increased.  
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 Successful interventions have also shown that garden-based activities coupled with 

nutrition education targeting pulse consumption can be an effective tool for teaching K-12 

students healthy eating habits. One study, for example, found that garden-based education on 

pulse crops for students in grades four and nine can be effective in increasing knowledge and 

food preferences (Atterberry, Miles, Riddle, Rueda, & Betz, 2014). In this study, students 

showed increased preference for pulses, had increased desire to consume more pulses and were 

more likely to identify pulses as a healthy choice. As a result, students reported higher 

consumption of pulses in general after the education program. Although very few studies have 

tried to improve or increase consumption of pulses (Atterberry et al., 2014) within Canada, it is 

worthwhile exploring the benefits of an intervention strategy promoting pulse consumption 

among preschoolers. As targeting their cognitive development can likely increase consumption 

patterns in that group.   

Menus are also critical in establishing healthy eating habits and food acceptance during  

childhood (Briley, Roberts-Gray, & Rowe, 1993; Nicklas et al., 2009). Childcare centres’ menus 

are the foundation for nutritious meals that are important to a child’s development (Briley& 

Roberts-Gary,1999; Drake,1992; Wu Hetzler& Miller, 2001).  Childcare centres have a mealtime 

and snack periods, make food fun, offer new foods and variety, encourage children to taste and 

choose the foods they want and allow children to develop food attitudes and dietary practices 

that ultimately support good health (Anzman-Frasca et al., 2012; Pagnini, Wilkenfeld, King, 

Booth, & Booth, 2007). A foodservice component in interventions has the potential to impact, 

promote and develop healthy eating behaviors (French, Story, Fulkerson, & Hannan, 2004).   

2.5 The Application of Theoretical Frameworks in Nutrition Interventions 

Theoretical frameworks are concepts geared to explain, understand and describe human 

behavior. Health interventions that implement a theoretical framework are considered “solid” 

and “valid” (Wu & Chang, 2014 p 336). Studies have shown that implementing a successful 

nutrition education intervention requires a theoretical component (Gaines & Turner, 2009; Huon, 

Wardle, & M Szabo, 1999;  Sharma, 2006). Several theories have been successful in influencing 

the nutrition-related behavior of young children and adolescents. For improving health behaviors 

among children, researchers have explored theories such as the social ecological model, the 

theory of planned behavior and the social cognitive theory.  
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Socio Ecological Model: It is a theoretical framework that describes how health-related 

behavior is influenced through five levels. These levels or spheres are as follows: (1) social 

structure, policy and systems; (2) community; (3) institutional/organizational; (4) interpersonal; 

and (5) individual changes through the context of a social influence (Gregson et al., 2001). 

Through the application of these levels, healthy eating behavior is achieved. This model is 

commonly used in promoting healthy behaviors such as good dietary habits or physical activity 

(Mehtälä, Sääkslahti, Inkinen, & Poskiparta, 2014; Moore, de Silva-Sanigorski, & Moore, 2013). 

An example of the application of this model/framework, is seen in a study conducted by 

Townsend and Foster (2013) that focused on developing students’ understanding of dietary 

choices while promoting healthy eating behaviors in secondary schools. A greater association 

was found with dietary choices outside of school being linked to intrapersonal characteristics, 

while dietary choices made during the lunch period were linked to the students’ interpersonal and 

social environment. The school organization policies and rules were also associated with 

students’ dietary choices, and the community also influenced healthy food choices. Despite its 

in-depth strategies and broad approach to targeting good behaviors, this framework/model 

considers a multifactorial approach, which is most effective when targeting multiple levels of 

influence e.g., the community and policy levels (Robinson, 2008). I would also argue that this 

framework/model is applicable for large scale projects and requires partnership beyond the 

interpersonal (family life or social support groups) and institutional levels such as the childcare 

centre. 

  Theory of Planned Behavior (TPB): It focuses on behavioral intentions that predict actual 

behavior. These behavioral intentions are usually as a result of an individual’s attitudes, 

subjective norms (social pressure) and perceived behavioral control (Gratton, Povey, & Clark-

Carter, 2007), which are the main determinants of any given behavior. In a nutshell, TPB 

determines if the valuation (positive or negative) of the desired behavior actually determines or 

predicts a behavioral response (Lien, Lytle, & Komro, 2002a). TPB can also be described as “a 

cognitive theory, established on the assumption that most conscious behavior is rational and goal 

oriented” (Conner & Armitage, 1998; Dunn, Mohr, Wilson, & Wittert, 2011 p. 1). However, 

validating behaviors or intentions to achieve healthy outcomes is a cognitive process and 

requires participants more advanced than preschoolers, whose cognitive development or personal 

belief toward healthy eating is not as advanced as those of an older child, a teenager or an adult. 
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It is also difficult to measure young children’s attitudes to new concepts or novel food items 

prior to exposure. Therefore, this theory is more suited for studies of adolescents or adults with 

more advanced development skills. 

Developmental changes that often occur in adolescents consist of a shift towards abstract 

thinking and problem-solving skills, which are more applicable to the theory of planned 

behavior. For example, this theory was applied to a longitudinal study conducted by Lien, Lytle 

and Komro (2002) to predict fruit and vegetable consumption in a group of adolescents (seventh 

graders). Frequency of consumption of fruit and vegetables, attitudes, barriers and intentions 

related to this behavior were measured in two self-administered survey given six months apart. 

The main results of the study indicated that the TPB model was a good fit as it provided an 

explanation for 7% variation in the frequency of fruit and vegetable consumption, while the 

intention to consume more fruit and vegetables had a variation of 31%.  

  Social Cognitive Theory: The most dominant and extensively used theory for 

implementing a nutrition education programs for children is social cognitive theory (Hoelscher 

Deanna, Evans, Parcel, & Kelder, 2002). This theory has been the foundation for many 

successful nutrition interventions in educational settings (Perry et al.,1990; Rolling & Young 

Hong, 2016). Several systematic reviews (Cauwenberghe et al., 2010; Stacey, James, Chapman, 

Courneya, & Lubans, 2015; Young, Plotnikoff, Collins, Callister, & Morgan, 2014) have 

indicated the success of this theoretical framework in providing effective interventions. For 

example, Blanchette and Brug (2005) conducted a systematic review on the determinants of fruit 

and vegetable consumption among six to twelve-year-old children and effective ways to increase 

consumption. The authors selected 38 publications including studies conducted on determinants 

of fruits and vegetables consumption as well as publications on other interventions conducted. 

Results revealed that most of the studies used social cognitive theory (SCT) as the theoretical 

framework to guide the intervention implementation and development process. The study also 

highlighted the effectiveness of a multi- component intervention, including a classroom 

component, a home/ parent component and a food service component.  

 The dominance of SCT in nutrition intervention was also documented in another 

systematic review. Cauwenberghe et al. (2010) looked at the effectiveness of school-based 

interventions in children and adolescents in 42 studies conducted in Europe. The ten studies 
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selected that focused on children aged six to twelve either used the SCT or intervention mapping 

protocol. The findings from both Cauwenberghe et al’s 2010 review and Blanchette and Brug 

earlier 2005 review provide strong support for the use of the social cognitive theory in nutrition 

intervention that involves young children. Although both reviews focused mainly on only 

improving fruit and vegetable intake, it is apparent that most interventions use the social 

cognitive theory theoretical framework to facilitate the desired dietary behavior change among 

children. 

 SCT is known for its comprehensive approach, taking into consideration  environmental,  

personal and behavioral factors (Baranowski, Perry, & Parcel, 2002) which help to define 

intervention components (Berlin, Norris, Kolodinsky, & Nelson, 2013).  This theory is often 

chosen because of its “emphasis on approaches that are important to youth, such as positive 

reinforcement” (Berlin et al., 2013 p 592). SCT is also considered an effective framework for 

program development due to the interactions between individuals, their environment and 

learning capacity (Sheldon et al., 2010). The self – efficacy constructs of SCT  have been 

successfully used as a predictor of health promoting behaviors (Bandura, 1997).  

There are nine different constructs of SCT considered effective in promoting behavior 

change: behavioral capacity, environment, expectations, expectancies, self-control, observational 

learning, reinforcements, self-efficacy and emotional coping (Gaines &Turner, 2009). Glanz, 

Rimer and Lewis (2002) defined and elaborated on these constructs (1) behavioral capacity 

refers to the skills and knowledge required to execute desired behavior. Therefore, an individual 

must have or acquire some expertise to achieve the desired outcome; (2) the environmental 

construct is defined as both the physical and social factors external to the individual. Examples 

of physical factors include actual infrastructure (e.g., walking paths or bicycle trails) that will 

promote behavior change. Social factors include support groups that facilitate the achievement of 

the desired results. (3) Expectations are referred to as the anticipated results of a behavior. (4) 

Expectancies determine the value or significance placed on a given outcome. (5) The self-control 

construct is described as the goal setting required to achieve the desired behavior. This construct 

is often intrinsic and requires an individual to work to achieve the desired goal. (6) Observational 

learning can be described as an assessment of individual achievements or disappointments that 

have similar characteristics, thus impacting the capabilities of the assessor. (7) Reinforcements 
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consist of both internal and external triggers that may enhance or undermine the desired 

behavior. (8) Self-efficacy is defined as an individual’s confidence in his or her ability to 

properly execute a desired behavior. This construct is important in targeting behavioral change or 

planning interventions because, without confidence, the behavior might be abandoned. (9) 

Lastly, emotional coping is an approach used to manage or control emotional responses affiliated 

with the new behavior.  

2.6 Intervention Mapping as a Stepwise Approach for Conducting an Intervention 

 The intervention mapping protocol in conjunction with the SCT is often used to 

implement nutrition education interventions involving children. Intervention mapping is 

described as a stepwise approach, consisting of six steps (Figure 2-1), each leading to a product 

that guides the next step (Bartholomew, 2006).  Schaalma and Kok (2009) describes the six 

steps: (1) assessing needs and capacities; (2) specifying program objectives; (3) selecting theory-

based intervention methods and practical intervention strategies; (4) designing and organizing 

the program; (5) specifying adoption and implementation plans and; (6) generating an evaluation 

plan. Other ways of looking at this according to Schaalma et al. (2009) are: (1) “what is the 

problem?” “Causes?” “Risk groups?” “What are the resources for change?” (2) “What do we 

wish to change and why?” (3) “How can we accomplish these changes, so that they make sense 

and can be implemented?” (4) “How can we facilitate sustained implementation?” (5) “Did the 

process work the way we planned?”( Schaalma & Kok 2009 p.7) 
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Figure 2-1. A stepwise approach to conducting intervention mapping 

2.7 Nutrition Interventions with Intervention Mapping 

 Conducting interventions geared to changing dietary behavior is complex. Intervention 

mapping provides a structural framework that provides a link between the needs of the 

population, the determinants of health behavior and methods and strategies needed to conduct the 

desired intervention. This process goes beyond the planning phase and the use of a theoretical 

framework to, provide a time-consuming step-by-step procedure that considers all factors 

required to conduct a successful health promotion activity. In other words, it provides the 

rationale, development process, and methodology for implementing an intervention. 
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Intervention mapping has been used to develop intervention programs for a variety of 

health behaviors. Weber Cullen, Bartholomew, Parcel, and Kok (1998) used the intervention 

mapping process to develop a five-day badge program to increase fruit and vegetable intake in 

junior Girl Scouts in grades four to six. The intervention was designed to use Girl Scout troops as 

a supportive environment for role modelling, preparation and communication skills required to 

increase fruit and vegetable consumption. The authors systematically demonstrated how their 

program was developed using the intervention mapping process, and also how their methods and 

strategies could be followed by other programs targeting similar dietary behavior. 

     Pérez-Rodrigo et al. (2005) applied the six-step intervention mapping protocol to 

develop, implement and evaluate a school-based fruit and vegetable promotion program that 

targeted 10 to 13-year-old schoolchildren in different European countries. This intervention was 

based on a needs assessment and was split into performance objectives related to personal, social 

and environmental determinants that focused on fruit and vegetable consumption. It also 

encouraged active participation in learning processes and family support. The six-step process 

led to the development of classroom, school and family components of the intervention. The 

classroom component focused on educational materials and activities that promote fruit 

consumption. Also, fruits and vegetables were either provided free of charge or subsidized as a 

strategy for the school environment (school component), and the active involvement of parents in 

the children’s homework worksheet was designed as a strategy to involve parents in the 

intervention (family component). Newsletters containing information about fruits and vegetables 

were sent to the parent’s as well. The intervention mapping protocol used in the study resulted in 

a comprehensive school-based nutrition program. It also helped researchers to systematically 

obtain input from different actors, such as program developers, users and the target population. 

As a result, the interventions were tailored to the specific needs and characteristics of 

participants, as well as to the available resources and skills of the main actors.  
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2.8 Cognitive Development and Nutrition Literacy 

Understanding a child’s cognitive development is an important parameter for successful 

intervention implementation. The preschool period is a critical time when children develop 

habits likely to continue into adulthood (Campbell et al., 2001). Thus, as indicated earlier, 

nutrition education in the early years of life, particularly in the preschool period, is critical for an 

individual’s healthy development throughout life. It is important that children not only acquire 

knowledge about appropriate and balanced nutrition, but also develop sound eating habits.  

Phonkhao and Laila (2012) argues that early childhood education provides the foundation 

for future learning, as it is considered the period in which a child’s brain develops his/her 

abilities in a variety of contexts. According to Borzekowski (2009) one major theorist who offers 

important observations and insights into child development is Piaget. Piaget theorized that 

comprehension of concepts is not achieved passively, but requires understanding of the 

experience (Wadsworth, 1996; Wadsworth, 1989). 

According to Piaget, there are four developmental stages in children, which progress in a 

linear fashion. The first stage is the sensorimotor period, which occurs from birth to age two. 

Knowledge is acquired in this stage through physical manipulation and the senses (Borzekowski, 

2009).  The preoperational period, age two to seven, is classified as the second stage of a child’s 

cognitive development, and it involves the development of symbolic thought and consideration 

of the world through an egocentric perspective (Ojose, 2008). The third stage is the concrete and 

operational stage of development, which is characterized by active and appropriate use of logic 

(Ojose, 2008). In the latter part of this stage, abstract symbols can represent objects and be 

manipulated, and the child considers the perspectives of others. The last stage of child 

development is the formal operational stage. At this stage, which includes children between the 

ages of 11 to 16 years, the child can think abstractly and logically, as well as in terms of 

organized systems (Borzekowski, 2009).  

There are three major processes that are considered fundamental to Piaget’s thoughts: 

assimilation, accommodation and equilibrium (Siegler, 1991). Through these processes, 

intellectual growth is achieved, and movement occurs from one stage to the next. According to 

Borzekowski (2009), assimilation occurs when a child is able to interpret information and 

understand it based on his or her cognitive level. Accommodation happens when a child modifies 
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his or her thinking in reaction to a new experience, and equilibrium is achieved when the child is 

able to deal with the new information received. All these three processes are required for 

learning new nutrition concepts (Baskale, Bahar, Baser, & Ari, 2009).    

The preoperational stage of development is most applicable to children during the 

preschool years, as at this stage a child cannot use logic or combine ideas and only learns by 

copying the environment, discovering, questioning, classifying socializing and tangibly 

understanding concepts (Başkale & Bahar, 2011). This copying of the environment, discovery 

and questioning result in a schemata perception that will influence children’s new experiences 

(Baskale, Bahar, Baser, & Ari, 2009). Hence, a new schema can be formed in children’s minds 

about new foods, such as pulses, if they are exposed to them through educational activities.  

Piaget’s educational theory has been successfully implemented in the Integrated Nutrition 

Project, a study conducted by Auld, Romaniello, Heimendinger, Hambidge and Hambidge 

(1998) whose goal was to increase consumption of whole grains, fruits and vegetables using  

nutrition education concepts designed for the cognitive development of elementary school 

children. Classroom activities were tailored to the children’s development and consisted of food 

preparations, eating activities and additional hands-on activities. The study had a quasi-

experimental design where two classrooms of approximately 20 and 17 children, respectively, 

were placed into either treatment or comparison groups. Data were collected through surveys, 

plate waste and teacher interviews. Results indicated that those in the treatment groups ate more 

servings of fruit and vegetables, and their knowledge of food preparation increased. As well, the 

teachers found the activities beneficial.   

2.9 Pulse Extruded Snacks 

  Applying the right theoretical framework and defining the problem through the 

application of the intervention mapping process can ensure that the intervention materials and 

food items are appropriate and easily acceptable. Extruded products are quite acceptable to many 

consumers because of their attractive appearance, convenience and texture (Anton & Luciano, 

2007). 

2.9.1 Food Extrusion 

Extrusion cooking is a process that involves the mixing, heating and shearing of different 

food ingredients, which are forced to undergo physical and chemical manipulation to produce a 
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variety of different food products (Riaz, 2000). One of the major advantages of the extrusion 

process is that, within a short time and at high temperatures, it facilitates nutrient retention and 

produces a high yield, making it an ideal cooking process (Guy, 2001). Examples of food items 

produced by the extrusion process are breakfast cereals, snack foods, baked goods, croutons, pet 

food and fish food. Berrios, Ascheri and Losso (2012) argues that the extrusion process is 

considered beneficial over traditional batch cooking in several ways: first, the extruder acts as 

one complete processing plant, where ingredients are mixed, cooked, formed and sheared in one 

continuous process; secondly, a wide variety of products can be produced using one single 

machine by manipulating the ingredient composition as well as the processing conditions; third, 

precise control can be achieved quickly during the cooking process as the high temperatures, 

high pressure-cooking and short cooking time eliminate microorganism, inactivate enzymes and 

minimizes nutrient and flavor loss in the food being produced.  

In formulating healthy pulse-based snacks, the process of pulse extrusion involves 

making dough from pulse flour and other forms of cereal flours, which is then pressed through 

one or more dies (instruments) to make assorted shapes. The rapid change in heat and pressure 

conditions causes the starches to expand, cook or gelatinize to form a light and airy material that 

takes on the shape of the die.  

Pulses have the right nutritional qualities to enable the process of extrusion to formulate 

healthy snacks (Berrios et. al., 2012). Specifically, they are high in protein, complex 

carbohydrates, resistant starch, dietary fibers, B-vitamins, folate and anthocyanin; they are also 

gluten free, and are low in fat and sodium (Berrios et. al., 2012) The functional characteristics 

(solubility, water and fat binding capacity and foaming) of pulse proteins are also vital to food 

formulation and processing (Boye, Zare, & Pletch, 2010). These characteristics have been used 

in the development of food products such as ready-to-eat snacks, bakery items and soups (Boye 

et al., 2010).  

Currently, there is limited availability of pulse-based extruded products compared to 

other legumes such as soybeans or product from cereal grains. There is, however, evidence of 

progress being made in increasing pulse-based food products. For example, in 2009 nearly 160 

products containing pea protein were launched compared to fewer than 10 such products in 2000 

(Scott-Thomas, 2010). This rapid increase in pulse-related products is potentially reflective of 
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recent changes in Canadian diets, which have increasingly incorporated novel foods that have 

greater nutritional value (Basu, Thomas, & Acharya, 2007). Symbolic of increases in pulse-

related products and food items with greater nutritional value is the growing market for the use 

of pulse-based fractions in gluten and wheat–free products (Han et al., 2010; Zucco, Borsuk, & 

Arntfield, 2011). Given pulses’ nutritional benefits, as well as this increased interest in the use of 

pulse–based food products in the health industry, there is now a greater interest in developing 

innovative approaches to enhance the use of pulse-based products in the functional food and 

nutraceutical industry. 

The increased range of products that incorporate pulses, as well as the versatility of such 

pulse–based products, suggests that consumers, such as young children, may consume newly 

developed pulse products if these are introduced into their diets. The general acceptability of 

pulses or pulse flours have been investigated in several studies (Borsuk, Arntfield, Lukow, 

Swallow, & Malcolmson, 2012; Marinangeli, Kassis, & Jones, 2009; Zucco et al., 2011). The 

development of an acceptable nutritious snack bar using micronized flaked lentils among women 

consumers (18-50 years) is one specific example. These snack bars were developed and rated for 

acceptability using a nine-point hedonic scale. The majority of the participants indicated that 

they liked the lentil snack bar provided (Szafranski, Whittington, & Bessinger, 2005). Sensory 

properties are crucial factors in understanding consumer preferences. Understanding product 

attributes, acceptance and preferences is critical to promoting sustainable consumption of pulse 

products. Hence, a novel, healthy, and great-tasting snack made from the flour of lentils, 

chickpeas, peas, and beans using the process of extrusion could be considered as a pulse-based 

intervention for young children. The sensory attributes of these extruded products were evaluated 

for acceptability among young children.  

2.10 Acceptability and Feasibility Studies of Nutrition Programs 

Long-term adaptation, improvement and acceptance of the nutrition curriculum requires a 

pretesting (acceptability/feasibility) process to increase the chances of a successful intervention. 

A feasibility study precedes a full-scale study and is carried out to determine if results are 

promising enough to warrant further testing (Bowen et al., 2009). There are several reasons for 

conducting a feasibility study: (1) to develop a community partnership; (2) to enhance   

published research on the topic of interest; (3) to fill gaps in existing research which may not be  

applicable or generalizable to a population; (4) to give special consideration to one or more areas 
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of research such as a methodology ; and (5) to improve or enhance previous interventions, which 

may, for example, need to be tested in different settings (Bowen et al., 2009). Bowen et al. 

(2009) also argues that there are eight areas of focus that can be addressed by feasibility studies: 

(1) acceptability, meaning the extent to which participants deem a program to be suitable or 

satisfactory; (2) demand or the likelihood that a program will be used by participants; (3) 

implementation, where measures assess the degree to which a new program can be implemented 

using existing resources and under current circumstances; (4) adaptation or the extent to which a 

program is successful after changes are made to the format or after it is delivered to a different 

population; (5) integration, or the degree to which a program can become institutionalized; (6) 

expansion or the ability of a program to grow in capacity to provide a new service; and (7) 

limited efficacy testing where the ability of a program to show promising results for outcome 

measures, considering some restraint, such as limited power, is tested.  

Sharma, Hedberg, Skala and Lewis (2015) pilot tested “Preschoolers Learn About 

Nutrition through Gardens” (PLANT Gardens), a preschool curriculum for feasibility and 

acceptability. The PLANT Gardens is a theoretically-grounded, teacher led, garden-based 

nutrition education program for preschoolers that was implemented over eight weeks in the 

spring of 2008. This project provides a good example of the pilot testing process. Initial results 

were promising in increasing preference for and intake of fruits and vegetables in a preschool 

population. In this study, 103 students aged three to five years from two head start centres 

participated in the study. Data on program feasibility and acceptability were obtained through 

post-intervention focus groups with teachers and parents, weekly lesson plan evaluation forms 

completed by project staff and post intervention surveys. This pilot test revealed strong 

acceptability and feasibility of the PLANT Gardens program in this head start population. 

Results of the parent surveys (n=25) indicated a significant increase in their preschoolers’ 

willingness to try new fruits and vegetables (67 % at baseline vs 84% post intervention; p= 

0.026). The results of PLANT Gardens pilot-testing process led to refinement of program 

components which became an integral part of the actual implementation of the CATCH early 

childhood classroom curriculum, which was geared to improving cardiovascular health among 

children. 
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Rose et al. (2014) also discussed the importance of feasibility and acceptability of a 

nutrition education /cooking program aimed at teaching positive eating behaviors to parents and 

their preschool children. To shape eating behaviors, the authors used methodologies such as 

child food preparation skills; dietary intake and body mass index percentile; parent self-efficacy 

regarding healthy eating practices; and family meal frequency. The study resulted in an increase 

in consumption of fruits and vegetables, a decrease in consumption of sugar-sweetened 

beverages and greater confidence in planning and encouraging healthy food choices. The 

promising results obtained can influence methodologies used to target eating behaviors.     

 Sharma et al. (2015) and Rose et al. (2014) reviews highlighted the advantages of 

conducting feasibility studies. The main idea behind any feasibility study is to determine if the 

intervention or tools work. This is important because many nutrition educators face a major 

challenge in developing and sustaining interventions. Conducting a feasibility study prior to the 

actual roll-out of the main studies improve the program components and sustainability of 

intervention strategies. This idea is well supported by Tones and Tilford (2001)  who state that 

conducting acceptability and feasibility testing is vital in  health education development. These 

studies identify potential barriers, test efficacy as well as provide valuable insight for 

researchers. They act as a framework or guide for future implementation in large-scale 

interventions.   
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CHAPTER 3 

METHODOLOGY 

 

This chapter discusses in detail the research methodology used in the development and 

pilot testing/intervention process of the Pulse Discovery Tool Kit (PDTK). The chapter begins 

with my story as a researcher, a brief description of research design and the development of the 

Pulse Discovery Tool Kit (PDTK). The data collection instruments, their development and the 

technical procedures used to assess the PDTK are described next. The chapter ends with a brief 

discussion on the data analysis techniques and ethical approval procedures.   

3.1 Pulse Discovery: A Researcher’s Story 

   My personal journey in the discovery of pulses and their tremendous benefits began with 

an opportunity to complete my Master’s thesis at the University of Saskatchewan under the 

guidance of Dr. Carol Henry. Retrospectively, pulses which is derived from the Latin word puls 

or pultis meaning “thick soup” and I had a conflicting relationship-one in which it was too 

familiar yet not familiar enough. I say this as, in my native country of Jamaica, pulses are a large 

part of our traditional diet, as our local specialty is rice and beans which is traditionally eaten 

with every Sunday meal. The “Sunday dinner”, as it is affectionately called, represents the 

intersection of Jamaican food and community-an intimate space that serves as the heartbeat of 

Jamaican culture or way of life. As such, red beans simply transcends its nutritional value to hold 

a more revered space within Jamaican culture. I had never stripped red beans of its familiar 

cultural value to objectively examine its more unfamiliar nutritional value. I had not had that 

opportunity until two years ago. There, I was able to merge my rich cultural experiences with red 

beans with research-based nutritional insight into this under-studied food item, and my passion 

for food preparation, to develop unique pulse-based dishes that would appeal to young 

Saskatchewan residents (i.e. preschoolers) a demographic that, one would argue, is the most 

honest of food critics.   

 This unique opportunity led to the development of an educational resource the “Pulse 

Discovery Tool Kit” which was developed by myself, and a fellow colleague with the research 

team of Dr. Henry at the College of Pharmacy and Nutrition. This innovative concept gave me 

the opportunity to develop and test tasty, yet highly nutritious, pulse products which served two 
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purposes: (1) expose Saskatchewan preschoolers to diverse pulses products during a period of 

growth that is critical for palate development and (2) examine appealing ways to prepare pulses 

that would allow them to maintain their high nutritional content while also being tasty. The 

nutritional and appetizing potential of diverse pulse products also holds economic potential for 

the province, as Saskatchewan is one of the largest exporters of pulses. In 2010, Saskatchewan 

represented 77.8% of the national farm cash receipts for pulses (Bekkering, 2014). Though 

providing a significant export income, pulses are still one of the least consumed food items in 

Canada. Thus, it is only fitting to improve the appeal of this underutilized food item and improve 

dietary habits of this province’s future generation. 

  My interest in improving dietary habits began with my undergraduate degrees in dietetics 

and nutrition at the University of Technology in Jamaica and continued to grow during my 

tenure at one of the largest public hospitals. The economic burden of non-communicable diseases 

is tremendous and proper dietary habits, through novel nutritional approaches are effective 

intervention strategies against these diseases. Completing my personal journey to pulse 

discovery, in more ways than I had originally thought possible have equipped me with the 

necessary skillset required to develop these interventions that will greatly reduce or prevent 

communicable diseases and in turn, positively impact economies.   

3.2 Research Design 

The study had two phases. Phase 1, the preparation phase, concerned the development of 

the PDTK resource. This phase included determining the methodologies to use for the literature 

search, which was conducted to provide a context for the study. Also included in this phase were 

the recipe development process, the development of the lesson plans, the preparation of the 

parents’ newsletter and the process of intervention mapping that guided the development of the 

PDTK. Phase 2 concerned the pilot testing of the PDTK. The pilot testing process included the 

assessment of the PDTK and its components in two childcare centres. Each phase (1 and 2) is 

briefly described below (Figure 3-1). Phase 1 (the preparation phase) lasted approximately seven 

months while the implementation and evaluation (phase 2) of the PDTK lasted about 12 weeks. 

The study used a mixed methods’ research (qualitative and quantitative methodologies), which 

resulted in comprehensive responses from the target population. Combining qualitative and 

quantitative research components capitalizes on the strength of both methodologies, while 
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compensating for their respective limitations (Halcomb & Hickman, 2015). This approach has 

led to insights in various studies as it provides answers that cannot necessarily be answered by 

one specific method (Doyle, Brady, & Byrne, 2009).  

 

 

 

 

 

 

                                                                                                              

 

 

 

 

 

 

 

 

 

 

                                                                                                                  

 

 

 

 

 

Figure 3-1: A description of the PDTK development and evaluation process 

 

Recipe development 

-Development of matrix of child tested 

pulses-based food recipes. 

-Screening of pulses-based recipes   

-Recipe standardization  

- Four-week cycle menu  

- Food Service guide  

 

 

(Process: Accumulated a matrix of selected 

child tested recipes) 

Educational resource development & 

Parental newsletter 

-Development of PDTK components  

-Process: Literature search- theories & nutrition 

curriculum). 

- Intervention mapping   

 

) 

Pulse Discovery Tool Kit Development (PDTK) 

(Lesson plans, child tested recipes, four-week cycle menus, and food service 

guide)    

 

Phase 2: Implementation & evaluation of the 

PDTK  

Duration: 12 weeks   

 

 
Delivery of PDTK 

(PDTK Assessment: Sensory evaluation, lesson plan evaluation, teachers’ interview, pre-post knowledge test & 

cooks’ questionnaire    

Phase 1: Preparation phase & evaluation 

tools development 

Duration: 7 Months  
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3.3 Phase 1: Participants 

  The participants in Phase 1 of the study were the children, their parents and school staff 

recruited from a childcare centre in the university vicinity. This childcare centre was considered 

a test centre used to validate recipes as well as the lesson plans and other resources that made up 

the PDTK. This test site was chosen due to its close proximity to the university, in addition to the 

willingness of the centre to participate in the initial PDTK development. The childcare centre 

had a convenient sample of children (n=23) and two staff members who provided feedback on 

the lesson plan activities and materials.  

3.4 Phase 1- Pulse Discovery Tool Kit (PDTK) Resource Development 

The PDTK resource development included a pulse product (recipe) development process, 

modification and standardization of the selected recipes, along with the sensory testing and 

consumer acceptance of the recipes. This phase was carried out between June and December 

2015 and the process is described in detail in the sections following this paragraph. The overall 

aim of this phase was to ensure that the initial materials developed were feasible and appropriate 

for the pilot intervention process. Based on the feedback received from this phase, the materials 

and products were refined further for the intervention.    

3.4.1 Intervention Mapping and the Design of the Pulse Discovery Tool Kit (PDTK): 

The PDTK is a comprehensive resource, designed to promote healthy eating habits 

among children in childcare centres through nutrition and agriculture education and school food 

services (lunch and snacks) that incorporate newly developed pulse-based recipes. School staff 

engagement and other strategies known to bring about a shift toward sustainable healthy eating 

behaviors among young children were also incorporated.  

    The Pulse Discovery Toolkit (PDTK) was developed using the concepts of intervention 

mapping by the researcher. The six-step process that guided the developmental process and the 

strategies required to evaluate its effectiveness in promoting healthy eating behaviors are 

discussed below. Table 3-1 provides a description of the intricate processes conducted. A 

detailed description of the actual intervention mapping process and its application in the PDTK 

resource development is described below. 
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Table 3-1: A brief description of the PDTK Intervention Mapping Process 

Activities Task Materials/sources   

Step 1 

Needs Assessment 

-Identified gaps in healthy 

eating behaviors in the 

literature.  

-Identified successful theories in 

nutrition interventions.    

-Identified environmental and 

behavioral determinants.   

-Literature search  

Step 2 

Specifying Program 

Objectives  

-Identified behavioral 

objectives.   

-Specified the performance 

objectives.  

-Specified the learning and 

environmental objectives.  

-Translated methods into 

practical strategies.               

-Literature review 

-Examination of 

similar pilot studies  

Step 3 

Theory-Based Methods & 

Practical Strategies  

-Identified the theoretical 

framework.  

-Translated methods into 

practical strategies.               

-Literature review  

- SCT constructs  

Step 4 

Designing and Organizing 

the Program 

-Developed and designed 

intervention documents. 

-Developed program scope, 

strategies and sequence.  

- Reviewed program materials 

with targeted groups. 

  

-Literature search 

-Examined existing 

curricula   

Step 5 

Specifying Adoption and 

Implementation Plans 

-Specified adoption and 

implementation methodologies. 

-Literature review  

Step 6 

Generating an Evaluation 

Plan 

- Developed an evaluation plan.  

- Developed evaluation        

questionnaires.  

-Literature review  

-Research team 

developed 

questionnaires  

 

 

 

 

Implementation  
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3.4.2 Step 1: Needs Assessment  

 A needs assessment of the target population was conducted using a literature 

search to identify gaps in studies of healthy eating behaviors and both environmental and 

behavioral determinants of health among children in childcare centres. The literature also 

provided information on child friendly recipes that were used in earlier studies (that could be 

incorporated into the PDTK). To conduct this assessment, peer-reviewed journals were examined 

to determine eating behaviors. Theories were also identified in creating a nutrition education 

resource, and the environmental conditions of childcare centres and their impact on promoting 

healthy outcomes were also determined. The literature search revealed both successful and 

unsuccessful interventions that used nutrition curricula geared to changing eating behaviors 

among young children. The results of this search can be found in the “Literature Review” under 

the section 2.4 that summarized nutrition interventions in childcare centres. As stated previously, 

the emphasis of these interventions has been on the consumption of fruit and vegetables, with 

little or no emphasis placed on the consumption of pulses or their uses on childcare centre 

menus, despite their health benefits. Environmental factors or the agents of change, which 

included both teachers and parents, were identified from the assessment. Additional findings 

included barriers to pulse consumption in Canada and factors that influence healthy eating 

behaviors. 

  

3.4.3 Step 2: Specifying Program (PDTK) Objectives  

   The major objective of this intervention was to incorporate pulses into the existing 

curriculum in the centres. To achieve this objective, the desired behavior was identified and 

translated into performance objectives based on the preferred individual and environmental 

achievements of the intervention. The individual outcomes (objectives) focused on increasing 

children’s pulse consumption and increasing their understanding of healthy eating (Table 3-2). 

These outcomes were translated into the desired knowledge, skills, self–efficacy, preference and 

ability to self-evaluate or identify pulses dishes. This process was facilitated through various 

lesson plans and activities within the PDTK. Environmental (outcomes) objectives targeted 

groups of individuals (preschoolers, parents or guardians, teachers and cooks) to influence, 

change or motivate pulse consumption and its incorporation into the menus of childcare centres 

(Table 3-3). The objectives pertaining to the behavior of parents and guardians were facilitated 
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through the development of a newsletter as a mechanism to support their healthy eating behavior. 

Mandatory meal preparation over the intervention period provided a supportive framework for 

the objectives that targeted the childcare centres. To validate both the individual and 

environmental performance objectives, an early childhood educator and a childcare centre 

director were employed to determine the practicality of the various objectives and lesson plans; 

these individuals provided valuable feedback on the objectives as they have experience in early 

childhood education.
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Table 3-2: A matrix of learning objectives for the PDTK intervention 

Adapted from: Cullen et al., (1998). 

  

Performance 

Objectives  

Knowledge 

 

Skills  Self- efficacy  Self-

evaluation  

Preference 

1. To become 

familiar with 

pulse-based 

dishes  

Identify 

pulses in 

diets  

Children will be able 

to describe taste (e.g. 

Yummy, Yucky or 

Ok) of pulse-based 

dishes   

↑Confidence in 

tasting pulse-

based dishes.   

Record pulse 

dishes eaten  

Children will 

become familiar 

with a variety of 

pulse dishes at 

school  

2. To grow pulse 

plants  

↑ Knowledge 

about 

gardening  

Develop gardening 

skills  

↑ Pulse 

identification  

  

2. Identify to 

which food 

group pulses 

belong  

 

Explain the 

benefits of 

pulses  

 ↑ Confidence in 

pulse 

identification  

  

3. To become 

familiar or 

exposed to the 

different types 

of pulses  

Identify the 

different 

types of 

pulses  

Identify different 

pictures of pulses   

   

4.  To allow 

parents to  

become familiar 

with pulses    

 Communication skills 

are improved as 

children will discuss 

their lesson plan 

activities with parents   

↑ Confidence to 

have a 

discussion 

about pulses  

Identify 

pulse dishes 

that are 

cooked at 

home  

Children will 

eat a variety of 

pulse dishes at 

home  

5. To select 

pulses  

- at home  

- at school  

-while shopping  

- at restaurants  

Identify 

pulses in a 

variety of 

places  

Practice asking for 

pulses in a variety of 

setting  

 ↑ Confidence 

of pulse 

selection in a 

variety of 

settings  

 Children will 

taste a variety 

of pulse dishes 

in different 

settings  

6. Prepare 

simple pulse-

based recipes  

Know how to 

prepare 

pulse-based 

recipes  

Practice food 

preparation skills  

↑ Confidence in 

preparing 

simple pulse 

based meals 

 Children will be 

exposed to 

different 

preparations of 

pulse dishes 
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Table 3-3: Matrix of objectives for environmental determinants 

Environmental Determinants 

Performance Objectives  Knowledge  Skills  Self-

efficacy  

Self-

evaluation  

Preference  

1. To be able to prepare 

pulse-based dishes  

↑ Knowledge 

about cooking 

pulses  

Cook a 

variety of 

pulses  

  Children will 

develop a 

preference for 

pulse dishes  

2.To effectively teach 

the pulse-related 

concepts Pulse 

Discovery Toolkit                  

(nutrition curriculum)   

↑ Knowledge 

about pulses  

   Children will 

become familiar 

with different 

types of pulses  

3.To be able to place 

pulse-based dishes 

within their cycle menus  

 Menu 

planning 

skills will be 

developed  

  Children will be 

exposed to 

different recipes 

containing 

pulses  

Adapted from: Cullen et al., (1998). 

3.4.4 Step 3: Selecting Theory-Based Interventions Methods and Practical Intervention 

Strategies 

The two theoretical frameworks chosen for the implementation of the PDTK nutrition 

education intervention are Piaget’s cognitive developmental theory and social cognitive theory. 

Practical intervention strategies were developed based on the constructs of the social cognitive 

theory, while taking into consideration the children’s cognitive development. Both theories were 

used to design intervention strategies that improve practices encouraging individuals to adopt 

healthier diets and improve pulse consumption. Piaget’s theory offers a specific explanation of 

the children’s cognitive development. It highlights play and self-discovery and provides direction 

in the preparation of age-specific education content. In contrast, social cognitive theory discusses 

human behavior as a product of reciprocal determinism, which is the dynamic interplay of 

behavioral, personal, and environmental factors (Bandura, 1986; Larmorte, 2016). Both theories 

and their applications are discussed in the literature review and the methodology section of the 

thesis.  

3.4.5 Step 4: Designing and Organizing the Program 

A comprehensive literature review of different professional journals both in nutrition and 

education was conducted to determine possible components of the intervention materials. In 
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addition, an internet search was conducted to determine if there were any existing nutrition 

curricula that targeted preschoolers. Both searches led to similar educational resources on 

nutrition that were modified to develop the intervention materials of PDTK. The outcomes led to 

a 12-week lesson plan, a food service guide for incorporating pulses into meals, an example of a 

four-week cycle menu, pulse recipes and four parental newsletters. The lesson plans consisted of 

educational pulse related-activities, learning objectives and worksheets. The lessons were 

designed to actively engage children in learning about healthy food choices.  

Each lesson included an introduction (background information for teachers/staff), 

learning objectives, handouts for children, two activities (art, reading, puzzles, etc. with a pulse 

theme) making the connection, a recipe activity (snack preparation and tasting), and parent 

newsletter handout. The materials developed included visual messages, pictures, handouts, 

worksheets and exercises designed to increase pulse familiarity. To increase familiarity, the pulse 

recipes were introduced and implemented in childcare centers as part of their four- week cycle 

menu, which comprises of a monthly menu that is rotated every 4-weeks. Parental newsletters 

were sent home to the children’s families as a mechanism to introduce and facilitate pulse use in 

households. Parents were informed about the children’s pulse-related activities through these 

newsletters. The delivery format of the pulse-based learning intervention is designed to fit the 

organizational structure to facilitate learning and tutoring and to ensure both mastery and 

adoption of the intervention. To increase adaptability, the curriculum was also reviewed by 

educators knowledgeable about a children’s cognition. 

3.4.5.1 PDTK Menu Component  

The final component of the tool kit was the cafeteria lunch and snack menu, which 

incorporated newly designed products and recipes. The menu was designed to complement the 

nutrition education resource with tasty meals and snacks. To achieve lasting impact, it was 

planned that during the intervention students would receive 15-20 exposures of pulses through 

lunches, snacks and classroom sensory sessions. Taken together, this resource was expected to 

help address young children’s reluctance to try new foods through multiple exposures to pulse-

based food products. Multicomponent intervention that involves the schools, nutrition 

curriculums and a food service component have proven helpful in engaging children effectively 

(Blanchette & Brug, 2005) .  
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Prior to Phase II implementation, all recipes were standardized for quantities of 20 and 40 

servings for institutional use. These were further tried, tested, evaluated and adapted for use by 

participating childcare centres.  

3.4.6 Step 5: Specifying Adoption and Implementation Plans 

This step focuses on the sustainability of the intervention. Throughout the intervention, 

long-term adoption and implementation strategies included active involvement with the major 

stakeholders, such as the teachers, cooks and directors of the childcare facility. This dynamic 

relationship, once established, facilitated constant feedback and adoption, as the aim of this pilot-

testing process was to have program components evaluated by the major stakeholders. 

Specifically, each lesson plan and its activities promoted pulse consumption and contained 

innovative concepts geared to engage children with pulses. Activities were evaluated for content, 

flow and age-appropriateness. Through this pilot testing and feedback process components of the 

PDTK were tailored to promote sustainability.  

3.4.7 Step 6: Generating an Evaluation Plan 

   Evaluation provides feedback on program components for actual implementation. The 

key idea in generating an evaluation plan or strategy is to identify barriers to implementation as 

well as to determine the success of the intervention. In this study, factors that were specifically 

evaluated were the knowledge, skills and preferences of major stakeholders. For example, the 

interviews of the teachers were developed to evaluate the feasibility and acceptability of the 

PDTK and to ascertain program quality. To measure the baseline knowledge, a pre-test of 

children’s knowledge of pulses was also developed. The post-test, also developed, determined 

the effectiveness of the educational resource introducing pulse concepts to children. The cook’s 

questionnaire was developed to evaluate pulse recipes and the likelihood of them incorporating 

these recipes into their menus. Process evaluations were also conducted through lesson plan 

evaluation and a sociodemographic questionnaire for parents, which examined the effect of the 

pulse parental newsletters. A detailed description of the evaluation tools and the methodology 

used to carry out the pilot testing process can be found in Phase 2 in this methodology section.  
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3.5 Social Cognitive Theory and Curriculum Development 

 The constructs of social cognitive theory were used in the design of the lesson plan 

activities and the intervention components. Table 3-4 provides a detailed outline of the constructs 

used in the development of the PDTK. The constructs of behavioral capability, self-efficacy, 

observational learning, positive reinforcement and environmental changes were also used as 

guidelines in constructing other intervention components. For example, to promote environment 

changes, constant exposure to pulses and pulse dishes through both physical and social 

environment (teachers, parents, foodservice) was targeted. This continuous exposure was 

expected to increase preferences for and consumption of pulse-based dishes. The PDTK also 

provided additional resources, including information on the availability of pulse-based recipes, a 

guide to cooking pulses, parents’ newsletters and shopping tips, all of which are factors that 

enhance the environment construct and reinforce pulse-related knowledge, thereby positively 

impacting long-term preferences, consumption and purchasing of pulses.  
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Table 3-4: Matching the lesson plan activities with the SCT 

Lesson  Behavioral Objectives  SCT Constructs   Constructs Operationalized  

Lesson 1 – Healthy 

Eating  

 

 

 Describe why food is important to 

their bodies. 

 Identify 4 different food groups & 

functions in CFG. 

 Recognize pulses as a part of CFG. 

Knowledge  

Expectancies   

Children learn about healthy 

eating. Learning (knowledge) 

about the importance of healthy 

eating will increase the chances 

of making healthier choices in 

the future (expectancies).   

Lesson 2- Meet pulses  

 

 

 Recognize familiar varieties of 

pulses and name 2-3 commonly 

used varieties of pulse crops.  

Knowledge 

 

Pulse- related knowledge will 

increase the children’s interest 

in pulses through the different 

sensory activities. 

Lesson 3- Pulse buffet   Children will become comfortable 

with tasting new foods, such as 

different pulse dishes or snacks in 

the supportive, positive environment 

of the childcare centre.  

Knowledge  

Expectancies  

Reinforcement 

Self-efficacy   

Children learn (knowledge) that 

eating pulse-based dishes is 

enjoyable. This will increase the 

likelihood (expectancies) that 

pulse-based dishes will be 

consumed in future. This taste 

sensory session provides 

positive reinforcement as 

children try new foods. Hence, 

they will feel confident (self- 

efficacy) to try news foods in 

future. Pulse-related knowledge 

taught to the children increases 

their interest.  

Lesson 4- Let us make 

our own food  
 Identify tools that will be used for 

cooking.  

 Understand that beans are very 

versatile and can be prepared in a 

variety of ways. 

Knowledge  

Self- efficacy  

Positive Reinforcement 

Expectancies  

Behavioral capacity  

Children learn (knowledge) that 

continuously eating pulse-based 

dishes is enjoyable. This will 

further increase the likelihood                       

(expectancies) that pulse based 
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 Understand that proper hygiene and 

safety need to be followed during 

cooking.  

dishes will be consumed in the 

future. The teachers will also 

provide positive reinforcement 

by encouraging children to try 

these dishes. By making the 

bean wrap, self-efficacy of 

preparing pulse dishes is also 

achieved. This activity 

improves children’s’ expertise 

(behavioral capacity) in 

preparing similar dishes.   

Lesson 5- Jamming to 

pulses  
 Identify food groups and the 

importance of eating from each food 

group.  

Knowledge  

Self-efficacy 

Reinforcement  

Knowledge about pulses and 

healthy eating is also 

reinforced, increasing 

confidence (self- efficacy) to try 

new foods.  

Lesson 6 – It’s time to 

germinate  
 Describe the growth cycle of pulses. 

Students will be able to recognize 

how pulses are grown and the basic 

needs for growing pulses. 

 Students will identify and recognize 

the different parts of the plants that 

are edible. 

 Students will germinate their own 

pulse seeds. 

Knowledge  

Behavioral capacity   

 

Performing garden activities 

increases the knowledge and 

skills (behavioral capacity) and 

builds abilities that increase 

interest in healthy eating 

behaviour. 

Lesson 7- It’s time to 

grow pulses  
 Explain the benefits of growing 

pulses. Students will explore and be 

able to describe the difference 

between dry and wet soil.  

 Describe why pulses are important 

to the body and explain other 

benefits beyond nutrition.  

Knowledge  

Reinforcement  

Behavioral capability  

Observational learning 

Learning (knowledge) more 

about gardening increases 

knowledge and interest.  Also, 

learning gardening skills 

enhances competences 

(behavioral capability), as well 

as provides a positive 
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reinforcement of pulse 

knowledge.   

Lesson 8-Pulse snacks   Make healthy snacks with adult 

supervision.  

 Explain the importance of snacks.  

Self-efficacy 

Positive Reinforcement 

Expectancies  

Emotional coping  

 

This also increases the chances 

that they will try new foods in 

the future (expectancies). 

Emotional coping strategies are 

also employed as they decrease 

their fears about trying new 

foods. 

Lesson 9-Collage of 

pulses  
 Identify the different types of pulses.  Knowledge  

Reinforcement  

 

Pulse related knowledge is 

reinforced through 

identification of different 

pulses.  

Lesson 10- Pulse bowling   Show knowledge of physical 

activity and explain why it is 

important.  

Knowledge  

Self-efficacy 

Reinforcement  

The knowledge and benefits of 

exercising is emphasized in this 

lesson plan activity. 

Lesson 11- Let’s play 

restaurant 

 

 

 

  

 Identify pulse-based dishes in                     

various settings. Improve 

communication skills when asking 

about pulses. 

 Practice asking for pulses in various 

food settings.  

Self-efficacy   

Emotional coping  

 

 

Role playing among the 

children will enhance strategies 

(coping) geared to improve 

confidence (self-efficacy) and 

communication skills when 

requesting pulses.  

 

Lesson 12- Mystery 

bucket  
 Review and identify different food 

groups.  

 Explain the benefits of pulses as a 

part of healthy eating. 

 Identify and state the different types 

of pulses.  

Reinforcement  

 

Review of the importance and 

benefits of eating pulses acts as 

a positive reinforcement. 

Adapted from Sharma et al., (2015) 

. 
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3.6 The Recipe Development Process (PTDK Menu Component) 

A matrix of pulse-based food products (using a variety of pulses for lunch and snacks) 

was developed from a number of recipe books (for example, Kid’s Book of Lentils: Pulses; 

Cooking with Beans, Peas, Lentils and Chickpeas: Lentils for Every Season, The Best of Heart 

Smart Cooking and web searches) (Figure 3-2). The criteria for recipe selection were developed 

by consulting different resources but mainly focusing on the Eating Well with Canada's Food 

Guide Food Guide Basics and Saskatchewan Ministry of Education’s ChildCare Regulations.  

Topics considered during the selection of recipes were as follows: (1) the capacity to offer ½ to 1 

full size of a food guide serving, with least two food groups for mixed dishes; (2) whether the 

dish could be eaten by children independently; (3) if the choking risk was low; (4) if ingredients 

were readily available; (5) if the ingredients listed in the recipe were foods childcare centres 

avoided; (6) if the cost was within range of the budget; (7) if the dish was easy to prepare (8)  if 

allergens were omitted (nut free, no raw egg products and kiwi); and, (9) if there was the 

capacity to offer variety that include color, flavor and texture. This initial selection process 

generated a possible list of 25 pulse-based recipes. 

The eight-member research team, which included the author and graduate students 

familiar with the school food environment, initially conducted a sensory analysis of 25 recipes. 

These recipes were evaluated, in several trials for taste, appearance and the likelihood of 

acceptability. This evaluation resulted in a list of acceptable recipes as well as a few selected 

recipes that would require further modification. Students in the undergraduate nutrition class 

(Food Culture and Human Nutrition – NUTR 310) in the fall of 2015 were also invited to taste 

four of the recipes identified by the research team to see if they were in need of modification to 

determine the final selection process. The overall process resulted in a list of 15 acceptable and 

liked recipes that could be incorporated into the PDTK (Figure 3-3). Additional benchmarks 

considered when finalizing the list of recipes to be included in the PDTK included whether the 

recipes were for a variety of pulses and whether they could be used as a lunch or snack item in 

addition to a dessert food item.    
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Figure 3-2: Illustrates the recipe selected  

 

 

A Matrix of Pulse-Based foods  

1. Lentil pizza  

2. Granola bar 

3. Lovely lentil smoothie 

4. Bean cookie  

5. Lentil cookie  

6. Stir fry chickpea chicken & Veg                      

7. Red pea’s soup 

8. Three bean quesadillas   

9. Black bean antojito 

10. Split peas soup with dill  

11. Spinach eye ball 

12. Smoky sloppy joes 

13. Mashed potato with bean 

14. Blueberry lentil muffin 

15. Chickpea brownie  

16. Lentil lasagna 

17. Chickpea spread 

18. Refried beans  

19. Spaghetti bolognese  

20. Cranberry orange muffins 

21. Chickpea spread  

22. Lentil spread  

23. Green pea spread  

24. Red bean spread  

25. Bean Tacos  

Extruded products  

26. Garlic pesto  

27. Hot chocolate biscuits 

28. Lentil Pasta 

29. Chickpea & Lentil puffs (Chili) 

30. Chickpea & Lentil puffs (Lemon 

zesty) 

 

  

  

PDTK Menu Items Final List  

1. Granola Bar 

2 Cranberry Orange bean            

Muffin  

3. Split pea soup with dill  

4. Bean cookie  

5. Stir Fry chicken 

6. Spaghetti Bolognese  

7. Mashed potato   

8. Three bean Quesadillas  

9. Lentil Pizza  

10. Refried bean 

11. Lovely Lentil Smoothie 

12. Green pea spread 

13. Red bean Spread.  

14. Chickpea Spread  

15. Lentil Spread  

 

 
 

Final Selection  

Via 

(Sensory 

evaluation of 

recipes by 

research team & 

undergraduates)   
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A further validation process was conducted at childcare centre A assigned to Phase 1 

testing. To facilitate this process a convenience sample of preschoolers was selected in the 

assigned childcare centre. During this process, a few recipes were sensory tested further by the 

preschool children to determine the likelihood of likeability (acceptability) of the recipes initially 

selected to be incorporated into the PDTK. A poll was taken for the selected recipes, and, by all 

accounts, the children liked the recipes. Parents attending the parent-teacher consultation 

meeting at the pretesting site also evaluated the lentil smoothie and the lentil pizza and indicated 

their liking of the recipes. These preliminary results, although not presented, served to inform the 

research team of the initial recipes that proved to be acceptable prior to the pilot testing process.  

 

 

 

 

                                                                                                 

 

 

                                    

 

                                     

 

 

 

Figure 3-3: Illustrates the step by step process of recipes selection by the research 

team and its integration into the PDTK 

 

Selection of recipes by sensory 

evaluation by 8-member research 

team & undergraduates  

 

Validation of acceptable recipes 

within childcare centre (pre-testing 

site 

15 Selected recipes 

incorporated into the PDTK  

 

Generated a matrix of 30 recipes 

(Selection by criteria) 
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3.7 Phase 2- Intervention Implementation (Pilot testing) 

Phase 2 included the implementation and evaluation processes for the Pulse Discovery 

Tool Kit (PDTK) to assess the acceptability and feasibility of delivering pulse food products to 

children in two childcare centres in Saskatoon (n= 50 children, n= eight staff). The Phase 2 

intervention was carried out over a 12-week period (February- May 2016) with several data 

collection points using mixed methods (quantitative and qualitative). Trained graduate nutrition 

students participated in the teaching and delivery of the nutrition curriculum.  

 

                                                3.8 Study Population  

           The childcare centres chosen for phase 2 were familiar to the research team. Both centres, 

identified as B and C, provided an educational experience that supports and enhances the 

emotional, social, creative, physical and intellectual development of children. Two childcare 

centres in Saskatoon, one English speaking (n=18 children (3-5 years), n=3 school staff), the 

other French speaking (n=32 children (2 ½ -4 years), n=5 school staff) participated in the study. 

The criteria for selecting the pilot testing study sites were as follows: (1) the centres were willing 

to participate in the study, undergo some training of the curriculum and implement it within the 

study time frame; (2) the centres were located in affluent neighborhoods; (3) a typical day at the 

each centre entails 20 – 30-minute segments, each consisting of various activities; (4) all students 

could receive the intervention, but only those age groups assigned to participate in the study 

would be assessed. 

3.9 Research Assistant Training 

Research assistants were trained to specifically administer the hedonic scale (Yummy, Ok 

and Yucky scale. See- Appendix A) and to also ensure that the standardized procedure was 

followed (see the section on sensory evaluation, p 46). Each assistant was also taught how to 

properly train each preschooler on participating in sensory evaluation as well as the meaning of 

the different categorical faces required for the hedonic scale. A standardized procedure was 

followed to reduce errors and prevent misunderstandings during data collection proceedings  

(Ainsworth et al., 2012). 
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3.10 Quantitative Evaluation 

Three quantitative approaches were used to assess the feasibility of the PDTK: (1) 

sensory evaluation of participants’ acceptance of pulse food products; (2) plate waste assessment 

and (3) knowledge-based test to assess changes in knowledge among children.   

3.10.1 Sensory Evaluation Procedure 

As described in the Standard Guide for Sensory Evaluation of Products for Children and 

Minors, some children were asked to participate in quantitative data collection on acceptability 

using facial hedonic scales (ASTM International, 2013). This evaluation/assessment was 

conducted using a three-point facial hedonic scale (Appendix A) with, as mentioned, ratings of 

“Yummy,” “Yucky” and “Ok” (Birch & Sullivan 1991). The sensory protocol/procedure was 

adapted from a study conducted by Guthrie, Rapoport and Wardle (2000). 

  All the children who took part in the study were assembled in a group. The children were 

told they would be playing a game to identify what foods “they like” and “don’t like.” They 

were then shown pictures of the three faces (smiling, neither smiling nor frowning, and 

frowning), and the faces were described as “Yummy,” “Just okay,” and “Yucky.” Pointing to 

the “Yummy” face, the children were told that “this is the face you make when you ate 

something really nice and delicious, yummy face.” Thereafter, they practiced making and 

identifying the yummy face. Pointing to the “Yucky” face, the children were told that “this is 

the face that you make when you taste something you don’t really like, yucky face.” Following 

this, they practiced making and identifying the yucky face. Pointing to the “Ok” face, children 

were told “this is the face that you make when you eat something that doesn’t taste really 

yummy, but that doesn’t taste really yucky; it just tastes okay.” The children practiced making 

and identifying these faces as well. The process was repeated until all children understood the 

scale.  

Following the group introduction, each child’s understanding of the hedonic scale was 

assessed on an individual basis. Samples of fruits (e.g. pineapple, strawberries, honey dew melon 

and cantaloupe) were used to reinforce the children’s understanding. Fruits samples were 

prepared and placed on a tray in front of the child. Each child was asked to pick the fruit that he 

or she thought was “Yummy” and asked to pick which one of the faces represented the taste of 

the fruit. In between tasting and rating each sample, the children were asked to rinse their mouths 
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with water. The training was completed when the children were able to understand each facial 

category properly. 

3.10.2. Sensory Evaluation of Pulse Based Products   

Sensory evaluation was conducted during the curriculum and during the snack and lunch 

periods. During the curriculum, sensory testing was conducted on three occasions: during the 

lessons “Pulse Buffet” (Lesson 3), “Let’s Make Our Own Food” (Lesson 4) and “Pulse Snacks” 

(Lesson 8). The sensory evaluation was conducted at two different time points on the refried 

bean wrap, the lentil smoothie and both the red bean spread and the split green spread. 

Preference testing was also conducted on the selected spreads to determine children’s liking of 

the recipes. The procedure included presenting the two different samples of the spreads (red bean 

spread and green split pea spread) to the children and asking them to identify which one of the 

samples they preferred. 

 The sensory evaluation was also conducted on red lentil pasta-penne (Table 3-6) made in 

the U.S. under the ProHealth P.A.S.T.A Corporation. Other products subject to sensory 

evaluation included lentil and chickpea extruded puff snacks. Two particular flavors of the 

extruded snacks were evaluated; the red pepper and lime flavor, which were made in 

collaboration with the Starting Young team which include the researcher, a PhD graduate 

student, a research scientist (from Agriculture and Agri-food Canada) and four professors at the 

University of Saskatchewan knowledgeable about community nutrition, sensory analysis and the 

school environment. These team members collaborated with the Saskatchewan Food Industry 

Development Centre Incorporation located on the university campus (Table 3-5). The white 

cheddar snack (Table 3-7) was developed by the Pure Foods Corporation located in Vancouver, 

British Columbia. An undetermined weight of each product sample (about 3 pieces) was placed 

in front of the children to determine sensory assessment. 
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Table 3-5: A pictorial representation of the extruded snacks (lentil and chickpea puffs) 

Extruded Snacks-Lime and Flavor Puffs   Ingredients 

 

Lentil flour, chickpea flour, quinoa flour, 

corn flour, pea fiber and seasoning 

(contains dairy ingredients –whey 

powder)  
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Table 3-6: A pictorial representation of the pasta – red lentil 

Pasta – Red Lentil  Ingredients 
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Table 3-7: A pictorial representation of the extruded snacks (chickpea and lentil) 

Extruded Snacks-White 

Cheddar Puffs 

Ingredients 

  

Chickpea Flour, Lentil Flour, Rice Flour, Corn Flour, High Oleic 

Expeller Pressed Sunflower Oil and/or Safflower Oil, Seasoning 

Rice Flour, Sea Salt, Dehydrated Vegetables [Tomato, Onion, 

Garlic, Green Bell Pepper], Rice Concentrate, Spices, Can Sugar, 

Yeast Extract, Natural Flavors, Citric Acid, Lactic Acid, 

Extractives of Paprika, and Extractives of Turmeric, Pea Fiber 
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3.10.3 Plate Waste 

 Using each childcare centre’s four-week cycle menu, traditional and pulse-based dished 

were randomly assigned to respective days (four traditional and four pulse-based dishes). The   

food intake of selected intervention recipes (chickpea spread, three bean quesadillas, lentil pizza 

and chicken stir fry) and their respective control menu items were captured using plate waste 

data collection techniques. A detailed description of why these recipes were selected is found in 

the section that explains the nutrient composition of intervention and control recipes (Section 

3.10.4). The individualized plate waste of each participant was collected over a 12-week 

intervention period. Individualized plate waste measurements were recorded using a digital 

photography weighted plate waste application validated in previous studies (Bélanger et al., 

2016). The digital–photography weighted plate waste assessment tool was used to measure the 

type and the amount of food consumed by the children over the intervention period. The plate 

waste android application was developed by Dr. Hassanali Vatanparast’s research team in 

collaboration with Professor Nathaniel Osgood from Department of Computer Science at the 

University of Saskatchewan. 

 During data collection, identification numbers were randomly assigned participants to 

ensure anonymity, and identification stickers were placed on the plate of each participant. Food 

served to the children was weighed and photographed before and after each meal. In school B, 

participants determined the portion of food they wanted to consume, while, in school C a pre- 

determined meal portion was plated by the teachers and then served to the participants. The same 

types of plates and utensils were used each day during the data collection period. Refuse or 

discarded food items were also photographed and weighed on the digital scale (Salter Magic 

Display Electronic Scale 10B55BKEF: Springfield instruments).  

Similar measurements were carried out for each additional serving requested by the 

children. The plate waste measurement for all participants at each centre was taken, as shown in 

Figure 3-4. In the initial month of the intervention (Cycle 1), an initial measurement of food 

consumption was captured for the selected intervention and control recipes. An adjustment 

period of one month was given for the second cycle (Cycle 2), and no plate waste measurements 

took place; however, the intervention recipes were incorporated into the menu to increase 

familiarity with the recipes. After Cycle 2 was completed, measurements of food consumption 
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were then captured in Cycle 3. The amount of food consumed was obtained by subtracting the 

mean of the plate waste from the mean of the food prior to service. A photographed reference of 

the selected dishes was taken prior to each meal service to provide a pictorial representation 

(sample) of the food served and eaten by each participant. 

 

Figure 3-4. The plate waste measurement cycle 

3.10.4 Nutrient Recipe Composition of Intervention and Control Recipes 

The nutrient composition of eight control recipes (four recipes from each centre) and four 

intervention recipes from the two-childcare centres were compared (Table 3-8). The aim of this 

comparison was to evaluate the similarities and differences between the chosen recipes and to 

examine the potential effects of the food service modification. Intervention recipes were 

specifically selected based on their similarity to control menu items, likelihood of adaptability 

and cooking time. Nutrients that were compared were selected based on the nutrition guidelines 

for schools in Saskatchewan and the general dietary recommendations of the American Health 

Association for children aged two years and older. Nutrients compared between recipes included 

kilocalories, protein, fiber, fat, saturated fat, calcium, potassium, sodium and iron content.  

 

 

 

 

 

Month 1     

(Plate waste)

Initial measurement  
of 4 intervention & 

control recipes 

Month 2  

( No plate waste )

No 
measurements of 

recipes  

Month 3    

(Plate waste)

Final measurement  of 
4 intervention & 
control recipes 

Adjustment period: Cycle 

2 

Time 2: Cycle 3  Time 1: Cycle1 
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Table 3-8: Intervention and control recipe comparisons in the participating childcare 

centres 

Intervention Recipes  Control Recipes  

Lentil Pizza  Mexican Pizza  

Chicken Pizza  

Chickpea Spread  Hummus  

Cream Cheese  

Stir Fry Chickpea, Vegetables  Stir Fry Vegetables with Beef  

Kidney Beans, Beef and Vegetables  

Three Bean Quesadillas  Chicken & Cheese Quesadillas  

Tuna Wrap 

 

 Research assistants analyzed each recipe from each daycare centre using the Food 

Processor Nutritional Analysis Software (Food Processor, Esha version 10.10.00). The software 

computes the nutrient breakdown for all foods in grams or servings per recipe. Outputs were 

obtained for the nutrients contained in each meal and snack. Food items were also categorized 

into food groups based on Eating well with Canada’s Food Guide. The plate waste application 

had a function to upload the photos to a server; thereafter, data from the pictures were used to 

produce a Microsoft Excel spreadsheet with data based on the food groups. To calculate food 

eaten for each meal and snack, information was then entered on separate spreadsheets according 

to participant identification numbers. Nutrient information and food group servings were then 

calculated based on the output for each recipe from Food Processor.  

To calculate the number of servings within each food group, the amount consumed 

(grams or milliliters) was divided by the value from Canada’s Food Guide’s reference for one 

serving of that food group. For example, if a child consumed 15 grams of crackers and the 

reference for crackers is 30 grams per serving, then the child consumed a 0.5 serving of grain 

products. If the food item did not fall into one of the food groups, it was considered as the 

“other” category.  

3.10.5 Knowledge Assessment Questionnaire 

The literature review indicated that there are several approaches to assessing knowledge 

of young children when conducting nutrition education. Calfas, Sallis, and  Nader (1991) 

developed a practical and reliable tool that was previously validated to measure knowledge and 

preferences for diet and exercise behavior related to cardiovascular diseases. Fifteen validated 
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attractive photo-pairs of both unhealthy and healthy foods, as well as photos containing physical 

activities were developed and presented to children between the ages of four to eight years. The 

results of this study revealed that both the preference and knowledge tests had adequate 

psychometric properties. Significant increases in nutrition knowledge and changes in attitudes of 

preschoolers were also observed in a study conducted by Anliker, Laus, Samonds, and Beal 

(1990) using a similar pictorial instrument. The authors developed a similar preschooler 

questionnaire to assess knowledge and attitudes of this age group. The questionnaire allowed 

participants to respond using three to six color photographs, and by conducting a role play with a 

doll to determine changes.   

A similar pictorial instrument was developed, adapted and pretested for this study to test 

the children’s knowledge (Appendix B). This pictorial instrument comprised a pre-and post-test 

developed in conjunction with the lesson plans activities of the PDTK. The pre- and post-test 

tool consisted of five questions with various images representing different varieties of pulses. 

The knowledge test was organized into different pulse categories, and, for each category, 

children were asked to identify or to indicate if they recognized the types of pulse presented. 

Each child was asked to complete the test at the beginning and at the end of the intervention to 

measure the extent of knowledge gained. Representational samples of the respective pulses were 

also presented to each child during the questioning process. Providing samples aided correct 

identification and recognition of the respective pulses. The pre-and post-test assessment of pulse 

knowledge was conducted on each child at the intervention site without the assistance of the 

teachers. Each questionnaire took between 10 to 15 minutes to be completed.   

3.10.6 Pretesting of Knowledge Questionnaire  

 The pre- and post- questionnaire was pretested using a childcare facility not participating 

in the study. To validate the questionnaire, the first step involved the research investigators, in 

conjunction with the principal investigators, examining the questionnaire to ensure its 

effectiveness in evaluating pulse knowledge and its suitability for the targeted age group. The 

second step involved piloting the questionnaire in the childcare centre. The third step involved 

screening the data for any discrepancies found. The fourth and the final step included a revisions 

of the questionnaires based on any determined initial inconsistencies.  
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3.11 Qualitative Evaluation 

Teachers and cooks were interviewed about the feasibility and acceptability of the PDTK, 

as it relates to the lesson plans (teachers) and menus (cooks). Feedback from both the teachers 

and cooks was ongoing throughout the implementation period.  

3.11.1 Lesson Plan Evaluations 

Each lesson and its related activity was evaluated using a prepared lesson plan evaluation 

form. This form (Appendix C) was completed by the teachers with some input from the nutrition 

assistants who assisted in carrying out the lesson plans. The lesson plan evaluation form asked 

questions about the feasibility of the activities and acceptability (i.e., if the children were 

engaged in each lesson), as well as requested suggestions from teachers about how to improve 

each lesson. Teachers were asked to complete the evaluation form immediately after each lesson. 

Questions for the lesson plan evaluation were adapted from a previous successful study 

conducted by Sharma et al., (2011) that pilot tested preschool-based healthy nutrition and 

physical activity programs.  

 3.11.2 Teachers’ Interview 

  A semi-structured post-intervention interview was conducted with school staff (teachers) 

to explore their level of satisfaction with the PDTK program. Questions were also adapted from 

Sharma et al., (2015) study and reviewed by members of the research committee and experts in 

the field of nutrition and education. Questions were crosschecked to determine relevance, flow 

and necessity. In addition to this reviewing process, questions were adapted during the data 

collection process to ensure validity. Interview questions (Appendix E) explored topics such as 

nutrition concepts, children’s level of engagement throughout each lesson and suggestions to 

improve the nutrition education resource. All interviews were conducted face- to-face by the 

research team and lasted approximately 30 minutes. A research assistant (nutrition student) 

assisted with recording the interviews and note taking. Eight interviews were recorded, 

transcribed and analyzed into themes. The participants were given a chance to review their 

qualitative transcript to validate their views or opinions. 

3.11.3 Cooks’ Questionnaire 

  The cooks’ questionnaire (Appendix D) assessed the perceived benefits and barriers of 

cooking pulses and the feasibility of cooking pulse-based dishes. Questions were also developed 
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by examining the literature and in conjunction with, members of the research team based on the 

study’s objectives. A final review of all the questions developed was conducted by experts in the 

field of nutrition. Participants were asked about recipes they least enjoyed cooking and recipes 

they most enjoyed cooking. The questionnaire also included demographic information and 

training level and experiences. Cooks were also asked to share their perception of whether the 

children liked the pulse-based dishes and if these dishes should be incorporated into the menus of 

the childcare centre. The questionnaires were administered to the cooks following the 

intervention by either the researcher or research assistants. 

3.11.4 Parent’s Socioeconomic Questionnaire  

A 21-item questionnaire was developed using the Statistics Canada’s Community Health 

Survey Questionnaire and the Daily Lentils Study (Phillips et al., 2011) to examine pulse 

consumption behaviors of the participants’ parents. Questions included in the parents’ 

questionnaire were how often their child consumed pulses at home, the parents’ highest level of 

education and the household income.    

3.12 Data Analysis – Quantitative data 

Quantitative data were analyzed using the IBM Statistical Package for Social Science 

(SPSS) version 24 (IBM Corp; Armonk, N.Y., USA) and SAS version 9.4 (SAS Institute Inc. 

Cary, NC USA). Descriptive statistics (mean, standard deviation and the number of participants) 

were used to generate results from the parents’ socioeconomic questionnaire, sensory evaluation 

of the recipes, and plate waste measurements. These were analyzed using SPSS, including the 

paired comparison test. Statistical Analysis Software (SAS) was used to generate the t-test and 

the GEE Model results.  

3.12.1 Pulse Knowledge Index  

Each answer on the questionnaire pertaining to the knowledge of different types of pulses 

(pre- and post- questionnaires) was first converted to a categorical scale by recoding each 

response as “0=correct” or “1=incorrect.” Frequencies and percentages were computed to 

describe the knowledge variables for each question. Chi-square and the McNemar test were also 

computed on the paired nominal data to compare the pre- and post-individual scores. Results 

were considered statistically significant if a p-value of less than or equal to 0.05 was obtained. 

Data analysis techniques were adapted from a study conducted by Sigman-Grant et al., (2014) 
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who conducted a study on preschoolers’ ability to distinguish between healthy and unhealthy 

foods in a nutrition education program.  

3.12.2 Plate Waste Measurements  

All relevant assumptions were tested prior to calculating the quantitative analysis (i.e., a 

Shapiro-Wilk normality test was conducted to determine if the data were normally distributed). 

Using aggregate data, an independent t-test was then performed to compare the mean 

consumption and the mean proportion of both the intervention and control recipes during the 

intervention. The proportion consumed was also calculated for each group (intervention vs. 

control recipes). The consumed proportion for each person, one for the intervention and one for 

the control group, was first calculated using the following formula: 

Consumption proportion = 

  

𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑡ℎ𝑎𝑡 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑝𝑒𝑟𝑠𝑜𝑛 𝑒𝑎𝑡𝑠 𝑓𝑟𝑜𝑚 𝑎𝑙𝑙 𝑅𝑒𝑔𝑢𝑙𝑎𝑟 (𝑜𝑟 𝐼𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛)𝑓𝑜𝑜𝑑𝑠

𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑅𝑒𝑔𝑢𝑙𝑎𝑟 𝑓𝑜𝑜𝑑𝑠 (𝐼𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛 𝑓𝑜𝑜𝑑𝑠)𝑡ℎ𝑎𝑡 𝑤𝑎𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡𝑜 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑝𝑒𝑟𝑠𝑜𝑛.
 

                                                                                                                                                   (3.1) 

A generalized estimating (GEE) model was developed using SAS version 9.4 (SAS 

Institute Inc. Cary, NC USA) to analyze the relationship between control recipes and 

interventions recipes, along with the co-covariates age, sex and centre across the two time 

periods (baseline and endpoint) using aggregate data. The GEE model analysis is a widely used 

statistical model for data collection for repeated measurements as it allows analysis for missing 

and unbalanced data. Since the distribution of all responses (outcomes) are from the gamma 

distribution family, we were required to choose gamma distribution and “power (-1)” as link 

function for conducting “pro Genmod” in SAS.  

 3.12.3 Sensory Evaluation  

Descriptive statistics were used to examine preferences of pulse-based food products using 

the children’s hedonic rating of “Yummy,” “Yucky” and “Ok.” The frequency of each hedonic 

rating was generated for each pulse recipe. “Yucky” and “OK” were categorized in Otherwise in 

descriptive results. A paired sample t-test was also conducted on the spreads (green split pea vs. 

red bean) was conducted to determine if there were any differences between sensory acceptance 

at the beginning at and the end of the intervention ( time 1 vs. time 2).  
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3.12.4 Parents’ Sociodemographic Questionnaire 

The parents’ sociodemographic questionnaire was coded into different question 

categories using SPSS version 24 and then analyzed. For example, participants were asked how 

often they ate pulses. The response categories (once per day, two or more times per day, one to 

two times per week, three or more times per week, one to three times per month, three or more 

times per month and rarely or never) were coded from one to seven to generate the response 

frequencies for each question. 

3.13 Data Analysis – Qualitative Data 

The audio recordings of the semi-structured interviews were transcribed verbatim. The 

transcripts were then sent to the interviewees for validation to determine if what was captured 

accurately represented their responses during the interview. The validated transcripts were then 

analyzed in three phases. The first phase involved an initial review of the transcript for common 

concepts and themes. The process of analysis consisted of reading each individual response to 

each question several times, highlighting and verifying the major ideas that emerged from the 

transcript. The second phase of analysis consisted of an auditing process, where concepts or 

themes were reviewed by an independent researcher as a means of verification, to determine if 

there was common consensus or disagreement with the themes identified in the initial analytical 

process. After the verification process, the third phase involved re-arranging quotes into the 

selected thematic categories; thereafter, comparisons were made between categories to describe 

the findings.   

3.14 Ethical Considerations 

Applications for ethical approval was made to and obtained from the Behavioral 

Research Ethics Board at the University of Saskatchewan and a certificate of approval was 

issued (Appendix G -Beh # 15-388). Parents were provided with consent forms explaining the 

aims and objectives of the study, its importance and its purpose. Prior to data collection, verbal 

assent was obtained from each of the students whose parents had given consent. A letter of 

approval was obtained from each pilot testing site prior to data collection.  
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CHAPTER 4 

RESULTS 
. This chapter presents the findings from the study which consist of the evaluation of the 

feasibility and acceptability of the PDTK intervention. A detailed description of the qualitative 

and quantitative components of the intervention is also included. The quantitative components 

include, but are not limited to, the parents’ demographic data, results of the pulse knowledge test, 

the sensory evaluation test conducted on the pulse-based dishes and the plate waste consumption 

data. Findings of the qualitative components include the teachers’ interviews and the evaluation 

of the lesson plan and its activities. The chapter begins with a description of demographic data 

(profile of the participants). 

4.1 Demographic Data (Profile of participant’s parents) 

 Fifty participants between the ages of two and five years old from the two childcare 

centres were recruited for the study (Table 4-1). However, only 30% of the parents responded to 

the questionnaire, despite several reminders requesting participation. All parents (n=15) who 

responded to the questionnaire indicated that they were either married or in a common–law 

relationship (Table 4-2). The majority (80%) of the respondents reported their ethnicity as 

Caucasian and indicated that their household income was more than $80,000 per year. More than 

half (53%) of the participants’ parents had achieved either a bachelor’s degree or a graduate 

degree.   

Table 4-1. Age distribution of participants 
  

                                                                                  

Sex 

Age 

range 

Number of 

Participants 

Male  3-3.5  11 

 4-4.5  2 

         5 -6  7 

Total    20 

Female  3-3.5 10 

 4-4.5  6 

          5- 6  2 

Total    18 
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Table 4-2. Socio-demographic characteristics of study participants’ parents (n=15) 

Socio-Demographic Characteristics                  Frequency (f)                 Percent (%) 

Marital status    

Married or common law  15 100 

Child’s gender    

Male  7 46.7 

Female 8 53.3 

Ethnicity    

Black  2 13.3 

White  12 80.0 

Asian 1 6.7 

Household income    

$50,000 to less than $60,000 1 6.7 

$60,000 to less than $80,000 2 13.3 

More than 80,000 12 80.0 

Family size    

3 4 26.7 

4 8 53.3 

5 2 13.3 

Not stated  1 6.7 

No. of children in household    

1 4 28.6 

2 8 53.3 

3 2 13.3 

Not stated  1 6.7 

Father’s education   

Vocational school or trade certificate  3 20.0 

Bachelor’s degree  4 26.7 

Master’s degree or doctorate degree  8 53.3 

Mother’s education    

Vocational school or trade certificate  1 6.7 

Bachelor’s degree  8 53.3 

Master’s degree or doctorate degree  5 33.3 

Not stated  1 6.7 

 

 



 

61 
 

4.1.1 Parents’ and Participants’ Pulse Consumption 

  Findings from the parents’ socio demographic questionnaire (n=15) revealed that 33 % 

(5), 20% (3) 40% (6) and 7 % (1) consumed pulses one to two times per week, three or more 

times per week, one to three or more times per month and three or more times per month, 

respectively (Table 4-3). Most participants (47%) prepared pulse-based dishes at least three or 

more times per month. When asked if their eating or purchasing habits had changed since 

reading the newsletters associated with the study, one parent indicated that they plan to make 

more dips and spreads using dry pulse. Another parent reported making a smoothie and liking it. 

In addition, some parents liked the newsletters not only for their informational content but also 

for the recipes.  

Table 4-3. Pulse consumption patterns of study participants’ parents (n=15) 

Eating & Consumption 

Behaviours  
Frequency (f) Percent (%) 

Pulse consumption      

1-2 times per week  5 33 

3 or more times per week  3 20 

1-3 times per month  6 40 

3 or more times per month  1 7 
   

Pulse preparation    

1-2 times per week  3 20 

2-4 times per week  1 7 

1-2 times per month  2 13 

1-3 times per month  3 20 

3 or more times per month  6 40 
   

Child consumption    

1-2 times per week  4 27 

3 or more times per week  3 20 

1-3 more times  per month  5 33 

3 or more times per month  2 20 
   

Pulse Recipes    

Internet  9 60 

Family  1 7 

All (Internet, family, recipe 

books, invention)  
2 13 

Invention  2 13 
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4.2 Pulse Knowledge 

Results from the pulse knowledge questionnaire (Table 4-4) indicated beans and peas 

were correctly identified by most preschoolers, with pre-test scores of 38% and 27%, 

respectively. Chickpeas and lentils were incorrectly identified by most preschoolers (91% and 

95% respectively) at the beginning of the intervention. On the posttest, beans (52%) and peas 

(38%) were also correctly identified by the highest number of children, while 90% of the 

preschoolers could not correctly identify lentils. Using both pictures and samples of lentils and 

beans at the beginning of the study, only 67% of preschoolers could correctly distinguish 

between lentils and beans. Interestingly, at the end of the intervention only 62% could 

distinguish between the two.  

Table 4-4: Pre -and post-test results of children aged two to five years before and after the 

PDTK intervention (n=21) 

 

*Questions *Pre-Test  

Frequency (%) 

*Post-Test  

Frequency (%) 

 

Correct  Incorrect  Correct  Incorrect   

Q1. Distinguishing btw Lentils & Beans  14 (67) 7(33) 13(62) 8 (38)  

Q2. Identification of Chickpeas  2 (10) 19 (91) 7 (33) 14 (67)  

Q3. Identification of Lentils  1 (5) 20 (95) 2 (10) 19 (90.)  

Q4. Identification of Beans  8 (38) 13 (62) 11 (52) 10 (48)  

Q5. Identification of Peas  6(27) 15 (71) 8 (38) 13 (62)  

             * Recoded answers into correct or incorrect answers  

 

Table 4-4.1: The difference in percentage between post-test and pre-test results of questions 

answered correctly  

Questions  Pre-test (%) Post-Test (%) *Change (%) 

Q1. Distinguishing btw Lentils & Beans 67 62 -5 

Q2. Identification of Chickpeas 10 33 23 

Q3. Identification of Lentils 5 10 5 

Q4. Identification of Beans 38 52 14 

Q5. Identification of Peas 27 38 11 

        * % change was calculated by subtracting post-test results with pre-test results    
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Although, the pre- and post- test showed an increase in pulse knowledge among the 

preschoolers, there were no significant differences between both time periods. Significant 

differences were only observed across the schools at the end of the intervention (Table 4-5). 

Differences among the schools were observed between the identification of both lentils and 

chickpeas. 
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Table 4-5: Comparison of pulse knowledge before and after the PDTK intervention across schools (n=21) 

 

Questions a Pre-Test F (%) Post -Test F (%) 

School B School C *p-

value  

School B School C *p-

value  

Correct  Incorrect  Correct  Incorrect  
 

Correct  Incorrect  Correct  Incorrect  
 

Q1. Distinguishing btw Lentils & Beans  4 (19%) 4 (19%) 10 (48%) 3(14%) 0.20 6 (29%) 2 (9%) 7 (33%) 6 (29%) 0.33 

Q2. Identification of Chickpeas  0 (0%) 8 (38%) 2 (10%) 11 (52%) 0.20 5 (24%) 3 (14%) 2 (10%) 11 (52%) 0.02 

Q3. Identification of Lentils  1 (5%) 7 (33%) 0 (0%) 13 (62%) 0.19 2 (10%) 6 (29%) 0 (0%) 13 (61%) 0.05 

Q4. Identification of Beans  5 (24%) 3 (14%) 3 (14%) 10 (48%) 0.71 6 (29%) 2 (9%) 5 (24%) 8 (38%) 0.10 

Q5. Identification of Peas  4 (19%) 4 (19%) 2 (10%) 11 (52%) 0.08 7 (33%)  1 (5%) 1 (5%) 12 (57%) 0.00 

* Chi-square test were used to test frequency distribution before and after the intervention.  a Recoded answers into correct and 

incorrect  
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4.3 Preference for pulse-based products-plate waste 

The amount of food consumed in both the intervention and the control recipes at the 

beginning of the intervention (baseline) is described in Table 4-6. Significant differences 

between the recipes in mean consumption were observed among the majority of the variables, 

except for the fruit and vegetables servings, meat servings and fiber content. The mean 

consumption of the control recipes was significantly higher in comparison to the intervention 

recipes. Noticeably, a high mean difference was observed between the sodium (724.1mg) and 

caloric content (237.5 kcals) of both recipes.        

Table 4-6: School meal intake: The energy and nutrient content of food consumed by 

participants at the baseline 

Energy & Nutrients 

Variables   

Control (n=39) Intervention (n=38) *Mean  

Difference  

p-value  

 Mean (SD) Mean (SD)   

Quantity (g) 293.5 (172.7) 211.6 (157.9) 81.97 0.03 

Fruit & vegetables servings  0.95 (0.95) 0.96 (0.76) -0.01 0.95 

Meat servings  0.98 (0.54) 0.74 (0.59) 0.24 0.06 

Whole grain servings  39.10 (25.11) 21.55 (20.78) 17.54 <0.001 

Protein (g) 30.82 (15.61) 20.24 (14.79) 10.58 0.003 

Fiber (g) 5.92 (3.40) 5.24 (4.00) 0.68 0.42 

Carbohydrates (g) 56.50 (38.75) 36.02 (27.27) 20.48 0.01 

Calories (kcals) 554.3 (303.5) 316.8 (236.6) 237.5 <0.001 

Sodium (mg) 1255.1 (882.9) 531.0 (405.8) 724.1 <0.001 

Saturated Fat (g) 9.18 (4.75) 4.73 (4.06) 4.45 <0.001 

Trans Fat (g) 0.32 (0.35) 0.005 (0.01) 0.31 <0.001 

Sugar (g) 4.38 (2.79) 3.18 (2.39) 1.20 0.05 

* Note-mean differences: subtracting means of control variables from means of intervention 

variables   
a Independent t-test 

 

At the beginning of the intervention, no significant differences were observed between 

the mean proportions consumed between the intervention and control recipes of all the nutrients 

of interest, except for the saturated and the trans-fat content (Table 4-7). The mean proportion 

consumed of these specific nutrients was significantly higher among the control recipes in 

comparison to the respective intervention recipes.  
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Table 4-7: School meal intake: The proportion of energy and nutrient content consumed by 

participants at baseline  

Energy & Nutrients 

Variables   

Control(n=39) Intervention (n=38) *Mean  

Difference  

p-value  

 Mean (SD) Mean (SD)   

Quantity (g) 0.79 (0.23) 0.73 (0.28) 0.06 0.27 

Fruit & vegetables servings a       0.78 (0.25)         0.74 (0.29) 0.04 0.56 

Meat servings       0.76 (0.27) 0.74 (0.27) 0.02 0.77 

Whole grain servings b      0.74 (0.33)         0.68 (0.37) 0.06 0.51 

Protein (g)      0.80 (0.23)         0.73 (0.28) 0.07 0.28 

Fiber (g)  0.78 (0.26) 0.70 (0.31) 0.08 0.24 

Carbohydrates (g)      0.81 (0.22)         0.71 (0.29) 0.09 0.13 

Calories (kcals) 0.80 (0.22) 0.71 (0.29) 0.09 0.15 

Sodium (mg) 0.79 (0.22) 0.72 (0.29) 0.07 0.23 

Saturated Fat (g) 0.82 (0.19)         0.67 (0.3) 0.15 0.02 

Trans Fat c (g) 0.76 (0.30)         1.00 (0) -0.24 0.03 

Sugar (g)      0.78 (0.24) 0.72 (0.29)  0.07 0.25 

* Note: mean differences: subtracting means of control variables from means of intervention 

variables. Independent t-test  

Note: a  Intervention recipes n=36 

Note: b Intervention recipes n=34 

Note: c Intervention recipes n=8  

 

The average (quantity) of food consumed by the children at the end of the intervention 

was also significantly (P< 0.05) greater among the control recipes compared to the intervention 

recipes (Table 4.8). In addition, significant differences were observed for the majority of the 

variables of interest, except for the fruit and vegetable and meat servings. The mean consumption 

of the control dishes was significantly higher in comparison to the intervention recipes. A mean 

difference of 4.55g of saturated fat as well and of 0.26 g of trans-fat was observed between both 

recipes.   
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Table 4-8: School meal intake: The energy and nutrient content of food consumed by 

participants at endpoint 

Energy & Nutrients  

Variables  

Control (n=37) Intervention (n=27) *Mean  

Difference  

p-value  

 Mean (SD) Mean (SD)   

Quantity (g) 178.5 (148.0) 108.8 (114.2) 69.63 0.05 

Fruit & vegetables servings  0.42 (0.49) 0.46 (0.61) -0.04 0.77 

Meat servings  0.62 (0.50) 0.40 (0.44) 0.22 0.06 

Whole grain servings  28.96 (24.92) 4.67 (8.40) 24.28 <0.001 

Protein (g) 21.64 (15.61) 9.50 (10.25) 12.13 <0.001 

Fiber (g) 3.79 (3.49) 2.16 (2.32) 1.62 0.04 

Carbohydrates (g) 38.94 (37.90) 19.03 (17.89) 19.91 0.02 

Calories (kcals) 387.4 (296.6) 155.1 (152.3) 232.2 <0.001 

Sodium (mg) 624.5 (499.5) 285.5 (276.7) 339.0 0.002 

Saturated Fat (g) 6.60 (4.51) 2.05 (2.64) 4.55 <0.001 

Trans Fat (g) 0.26 (0.30) 0 0.26 <0.001 

Sugar (g) 2.85 (2.78) 1.56 (1.67) 1.28 0.04 

* Note-mean differences: subtracting means of control variables from means of intervention 

variables. Independent t-test 

   

Significant differences were only observed between the mean proportion of the quantity 

eaten (p=0.05) and the protein content (p= 0.04) of the various recipes (control vs. intervention). 

Analysis revealed that the mean proportion of both variables was also higher among the control 

recipes in comparison to the intervention recipes. Both variables had a mean difference of 0.13 

grams (Table 4-9).   
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Table 4-9: School meal intake: The proportion of energy and nutrient content consumed by 

participants at endpoint 

Energy & Nutrients  

Variables  

Control (n=37) Intervention (n=27) *Mean  

Difference  

p-value  

 Mean (SD) Mean (SD)   

Quantity (g) 0.86 (0.20) 0.73 (0.30) 0.13 0.05 

Fruit & vegetables servings a       0.81 (0.21)          0.68 (0.35) 0.13 0.09 

Meat servings  0.82 (0.24) 0.73 (0.30) 0.10 0.14 

Whole grain servings b  0.82 (0.29) 0.87 (0.29) -0.05 0.65 

Protein (g)      0.85 (0.21) 0.72 (0.30) 0.13 0.04 

Fiber (g)      0.85 (0.21) 0.73 (0.31) 0.12 0.07 

Carbohydrates (g) 0.87 (0.21) 0.76 (0.30) 0.11 0.09 

Calories (kcals)      0.86 (0.20)          0.74 (0.29) 0.12 0.07 

Sodium (mg)      0.86 (0.20) 0.75 (0.29)  0.11 0.09 

Saturated Fat (g)      0.86 (0.20)          0.75 (0.31) 0.12 0.08  

Trans Fat (g) c 0.85 (0.26)         -         -     - 

Sugar (g) 0.85 (0.21) 0.73 (0.31) 0.12 0.06 

* Note-mean differences: subtracting means of control variables from means of intervention 

variables. Independent t-test  

Note: a control n=28 and intervention recipes n=26 

Note: b control n=33 and intervention recipes n=9 

Note: c control n=33 and intervention n=0 

 

4.3.1 The Effects of the Childcare Centre, Time Periods and Recipes (control vs. 

intervention) on Pulse Consumption  

The Generalized Estimating Equation Model (GEE) analysis showed significant 

differences between the baseline and endpoint for the mean consumption of all the variables of 

interest, except for the fruit and vegetable servings (Table 4-10). Based on the results, the 

participants consumed significantly more of the regular/control dishes in comparison to the 

intervention recipes throughout the intervention. The mean differences between both recipes 

(control and intervention) at the beginning of the intervention and at the endpoint are shown in 

Tables 4.9.1 and 4.9.2. It is worthy to note that there was a much larger mean difference between 

the control recipes in comparison to intervention recipes at the beginning of the intervention. 

However, that there was a decrease in participants at the end of the intervention. No significant 

differences were observed between the participants’ sex and age for any of the variables of 

interest. Significant differences, however, were observed between the two participating centres. 
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Interestingly, the quantity consumed (P= <0.001), the carbohydrate content (p= 0.05), the trans-

fat (P= <0.001), sodium (p=0.05) and meat content (p=0.05) differed among centres.  
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Table 4-10: The mean comparison between control and intervention recipes eaten across the two-time periods  

Energy & Nutrients 

Variables   

Baseline                   Endpoint p-value  

Control (n=39) Intervention (n=38) Control (n=37) Intervention (n=27) 

Quantity (g)  293.54 + 27.65 211.56 + 25.61 178.46 + 24.33 108.83 + 21.97 <0.001 

Fruit & vegetable servings  0.95 + 0.15 0.96 + 0.12 0.42 + 0.08 0.46 + 0.12 0.21 

Meat Servings  0.98 + 0.09 0.74 + 0.09 0.62 + 0.08 0.40 + 0.08 0.001 

Whole grain servings  39.1 + 4.02 21.56 + 3.37 28.96 + 4.1 4.67 + 1.67 <0.001 

Protein (g) 30.82 + 2.5 20.24 + 2.4 21.64 + 2.57 9.5 + 1.97 <0.001 

Fiber (g) 5.92 + 0.54 5.24 + 0.65 3.79 + 0.57 2.16 + 0.45 0.02 

Carbohydrates (g) 56.5 + 6.21 36.02 + 4.43 38.94 + 6.23 19.03 + 3.44 <0.001 

Calories (kcals) 554.31 + 48.6 316.82 + 38.39 387.38 + 48.76 155.14 + 29.31 <0.001 

Sodium (mg) 1255.1 + 141.37 531.02 + 65.84 624.46 + 82.12 285.46 + 53.25 <0.001 

Saturated Fat (g) 9.18 + 0.76 4.73 + 0.66 6.60 + 0.74 2.05 + 0.51 <0.001 

Trans Fat (g) 0.32 + 0.06 0.01 + 0 0.26 + 0.05 0 + 0 0.01 

Sugar (g) 4.38 + 0.45 3.18 + 0.39 2.85 + 0.46 1.56 + 0.32 <0.001 

Note: values shown are means+ SE, using the GEE Model 
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Table 4-10.1: The mean difference between control recipes across two time points for food 

eaten  

  Baseline  Endpoint    

     Control  (n=39)     Control (n=37)   

Energy & Nutrients Variables Mean (SD) Mean (SD) Mean Difference  

Quantity  71.11 (56.40) 77.68 (55.68) -6.58 

Fruit & vegetable servings  0.22 (0.37) 0.18 (0.21) 0.04 

Meat serving  0.24 (0.27) 0.27(0.30) -0.03 

Whole grain serving 0.27(0.51) 0.36(0.61) -0.09 

Protein (g) 7.47 (7.11) 9.42 (6.57) -1.95 

Fiber (g) 1.43(1.48) 1.64(1.46) -0.21 

Carbohydrates (g) 13.69(13.72) 16.95(15.62) -3.26 

Calories (kcals) 134.27 (110.84) 164.62 (119.53) -30.34 

Sodium (mg) 304.02(352.14) 271.83 (209.67) 32.2 

Saturated Fat (g) 2.22(2.41) 2.87(2.55) -0.65 

Trans Fat (g) 0.08(0.17) 0.11 (0.20) -0.03 

Sugar(g) 1.06 (0.94) 1.24(0.99) -0.17 

                            *Mean difference is calculated by subtracting the baseline from endpoint 

           

Table 4-10.2: The mean difference between intervention recipes across two time points for 

food eaten   

  Baseline  Endpoint   

  Intervention (n=38) Intervention (n=27)   

Energy & Nutrients 

Variables Mean (SD) Mean (SD) Mean Difference  

Quantity  65.36 (59.80) 55.44( 63.84) 9.92 

Fruit & vegetable servings  0.29 (0.41) 0.23 (0.37) 0.06 

Meat serving  0.23 (0.21) 0.20 (0.24) 0.02 

Whole grain serving 0.19 (0.37) 0.06 (0.15) 0.12 

Protein (g) 6.25(5.74) 4.84(5.74) 1.41 

Fiber (g) 1.61 (1.81) 1.10 (1.53) 0.51 

Carbohydrates (g) 11.13 (10.77) 9.69 (10.81) 1.43 

Calories (kcals) 97.88 (91.77) 79.03(89.10) 18.84 

Sodium (mg) 164.06 (151.89) 145.42 (162.68) 18.63 

Saturated Fat (g) 1.46 (2.04) 1.04 (2.00) 0.42 

Trans Fat (g) 0.00 (0.00) 0.00 (0.00) 0 

Sugar(g) 0.98 (0.99) 0.79(1.03) 0.19 

*Mean difference is calculated by subtracting the baseline from the endpoint 
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In terms of the proportion consumed between both time periods (baseline vs. endpoint), 

significant differences were observed for the majority of the nutrients, except for the fruit and 

vegetable, meat, whole grain servings and trans-fat content (Table 4-11). Participants ate 

significantly more proportions of food from the control dishes in comparison to the intervention 

recipes. Minimal difference in mean was observed between both time periods (baseline vs 

endpoint) for the proportion of intervention recipes. Significant differences were also observed 

between the participants sex for a few of the nutrients. Differences occurred in the quantity 

consumed, carbohydrate content and sodium content with a p value of p=0.02. In addition, the 

calories, protein, fiber, sugar content and meat servings had significant differences of p= 0.03 

between the sex of the participants (data not shown). In terms of the centres, significant 

differences only occurred among the trans-fat content (p=0.005) and the whole grain servings 

(p=0.05).  
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           Table 4-11: The average proportion comparison between control and intervention recipes eaten across the two-time 

periods  

Energy & Nutrients 

Variables   

Baseline  Endpoint  p-value  

Control (n=39) Intervention (n=38) Control (n=37) Intervention (n=27) 

Quantity (g)  0.79 +0.04 0.73+ 0.05 0.86 + 0.03 0.73 + 0.06 0.001 

Fruit & vegetable servings  0.78 + 0.04  0.75 + 0.05       0.81 + 0.04 0.68 + 0.07  0.08 

Meat Servings  0.76 + 0.04  0.75+ 0.04  0.83 + 0.04  0.73 + 0.06 0.09 

Whole grain servings  0.74 + 0.05 0.68 + 0.06  0.82 + 0.05           0.87 + 0.1 0.08 

Protein (g) 0.79 + 0.04  0.73 + 0.05 0.85 + 0.03 0.72 + 0.06   <0.001 

Fiber (g) 0.78 + 0.04  0.7 + 0.05  0.85 + 0.04 0.73+ 0.06 0.003 

Carbohydrates (g) 0.81 + 0.04 0.71+ 0.05  0.87+ 0.03 0.76 + 0.06  0.002 

Calories (kcals) 0.80 + 0.04 0.71 + 0.05  0.86 + 0.03  0.74 + 0.06  <0.001 

Sodium (mg) 0.79 + 0.04 0.72+ 0.05 0.86 + 0.03 0.75 + 0.06 0.005 

Saturated Fat (g) 0.82 + 0.03  0.67 + 0.06 0.87 + 0.03 0.75 + 0.06 <0.001 

Trans Fat (g) 0.76 + 0.05 1.00+ 0 0.85 + 0.04  - 0.22 

Sugar (g) 0.79 + 0.04 0.72 + 0.05 0.85 + 0.03 0.73 + 0.06 0.001 

Note: values shown are means+ SE, using the GEE Model 
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4.3.2 Comparison of the Nutrient Composition between Intervention and Control Recipes 

  The energy content between the intervention and control recipes varied from 86.32 Kcal 

to 243.3 Kcal. The control menu item with the highest kilocalories per 100 grams was pita with 

cream cheese (297 Kcal), while Mexican pizza had the lowest calories (134 Kcal). The 

intervention recipe with the highest kilocalories was chickpea spread and tortilla (243.3 Kcal), 

and lowest kilocalories were for the stir fry chicken, chickpea and vegetable recipe (86.32 Kcal).  

There was variation in protein content, with a standard deviation of 2-3 grams between 

the control and intervention recipes. However, the comparison between chicken and cheese 

quesadillas and three bean quesadillas showed a protein difference of up to 10 grams (Table 4-

18). There were minimal differences in fiber content between control recipes and selected 

intervention recipes. For example, the control recipe, chicken and cheese quesadillas had 2 grams 

less fiber than the intervention three-bean quesadilla. Fat content between the control and 

intervention varied more than fiber. For example, a large difference of 10.08 grams was observed 

between the stir-fry vegetables with beef and the stir-fry chickpeas, vegetables and beef, with the 

control recipe having higher fat content (Table 4-16). The saturated fat content of the various 

recipes ranged from 0.04 to 6.09 grams. The chicken, and cheese quesadilla recipe had the 

highest calcium content (270.87 mg) of all the selected control recipes, while the intervention 

three bean quesadillas had the highest calcium content (166 mg) of all the selected intervention 

recipes. The difference in calcium content between both recipes was about 104.87 mg. The 

potassium content of the control and intervention recipes, ranged from 0.33 mg to 54.03mg. 

Most of the intervention recipes had lower sodium content than the control recipes, except for the 

differences observed between hummus and tortilla and the chickpea spread and tortilla with a 

difference of 28.58 mg (Table 4-14). No noticeable difference was observed between the iron 

content of the control and intervention recipes.  

A comparison of the nutritional profile comparison of the Mexican and that of lentil 

pizzas showed that lentil pizza had higher amounts of kilocalories and saturated fats and a lower 

fiber and sodium content (Table 4-12). Mexican pizza had higher servings of grains, while the 

lentil pizza contained a much higher serving of fruit and vegetables. A comparison of the 

intervention recipe item (lentil pizza) and the control recipe item (chicken pizza) revealed 

opposite findings (Table 4-13). The chicken pizza menu contained higher kilocalories and fat and 
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a lower fiber content in comparison to the selected intervention lentil pizza recipe. The servings 

of grains were also found to be higher in this menu item. 

The nutritional composition of the humus (control recipe) and chickpea spread                  

(intervention recipe) on tortilla was somewhat similar (Table 4-14). A noticeable difference was 

observed for the sodium content, with the chickpea spread having higher amounts. No major 

differences in the food group servings were observed for both recipes. There were differences in 

nutrient content between cream cheese and chickpea spread. The control menu item (cream 

cheese on pita) had greater values in all the selected nutrients (Table 4-15).    

The intervention recipe (stir-fry chickpea, vegetable and beef) was lower in protein, fat, 

saturated fat, potassium, sodium, kilocalories and had higher fiber and calcium content compared 

to the control recipe of stir-fry vegetable with beef (Table 4-16). The differences between the 

food groups represented by the two recipes were also minimal. In the nutrient comparison 

between the kidney beans, beef and vegetables (control recipe) and the stir-fry chicken, chickpea 

and vegetables (intervention recipe) the entire intervention recipe contained lower amounts of the 

selected nutrients (Table 4-17). 

 The intervention recipe for the three-bean quesadilla was lower in kilocalories, protein, 

fat, saturated fat, calcium and sodium than the control recipe of chicken and cheese quesadillas 

(Table 4-18). However, the chicken, and cheese quesadilla recipe had a lower fiber and iron 

content. Grain, milk and meat servings also differed among the recipes. The intervention recipe 

had higher grain content, while the control recipe had both a higher meat and milk content. The 

tuna wrap recipe had lower saturated fat and calcium content compared to the three bean 

quesadillas recipe (Table 4-19). Also, the, tuna wrap had a slightly higher serving of grains, 

vegetables and fruits while, the three bean quesadillas had higher milk content.  
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Table 4-12: Nutrient composition of 100g of Mexican pizza compared to 100g of lentil pizza 
 

RECIPE MEAT SVGS MILK SVGS GRAIN SVGS VEG/FR SVGS OTHERS ( KCALS) 

MEXICAN PIZZA 0.1 0.22 0.63 0.16 0 
LENTIL PIZZA 0.21 0.21 0.20 0.40 0 

 

 

RECIPES  KCALS  PROT (G)  TOTAL FIB (G)  FAT (G) SAT FAT (G)  CA (MG)  K (MG)  NA (MG)  IRON (MG)  

MEXICAN PIZZA 
 

 
 
  

134.58 8.17 4.22 3.04 1.3 190.02 285.44 460.52 1.59 

LENTIL PIZZA  

 
 
 

141.64 8.84  
 
 
 
 
 

2.86 5.87 3.34 143.1 254.47 186.46 1.19 
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Table 4-13: Nutrient composition of 100g of chicken pizza compared to 100g of lentil pizza 

 
RECIPES  KCALS  PROT (G) TOTAL FIB (G) FAT (G) SAT FAT (G) CA (MG) K (MG) NA (MG) IRON (MG) 

CHICKEN PIZZA  
 

 
 

206.69 10.37  1.6  6.19  3.25 148.88 197.78 362.92 1.61 

LENTIL PIZZA  
 

 
 
 

142.83 8.78 2.55  5.64 3.29  144.17 247.19 211.21 1.71 

RECIPE MEAT SVG MILK SVG GRAIN SVG VEG/FR SVG OTHERS ( Kcals) 

CHICKEN PIZZA 0.10 0.30 1.22 0.39 0 
LENTIL PIZZA 0.21 0.40 0.21 0.40 0 
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Table 4-14: Nutrient composition of 100g of hummus and tortilla compared to 100g of chickpea spread and tortilla  

RECIPES  KCALS PROT (G) TOTAL FIB (G) FAT (G) SAT FAT (G) CA (MG) K (MG) NA (MG) IRON(MG)  

HUMMUS & TORTILLA 
 

 
 
 

245.92 8.68 4.36 3.04 1.3 78.92 34.58 474.99 2.27 

CHICKPEA SPREAD & TORTILLA 
 

 
 
 

243.3 
 
 
 
 
 
 
 
 
 

8.61 4.42 5.24 3.34 80.16 39.38 503.57 2.28 

RECIPE 
& TORTILLA  

MEAT SVG MILK SVG GRAIN SVG VEG/FR SVG OTHERS ( Kcals) 

HUMMUS  0.30 0 1.90 0 0 
CHICKPEA SPREAD  0.30 0 1.90 0.03 2.7 
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Table 4-15: Nutrient composition of 100g of pita and cream cheese compared to 100g of pita with chickpea spread 

RECIPES  KCALS  PROT (G)  TOTAL FIB (G)  FAT (G)  SAT FAT (G)  CA ( MG)  K (MG)  NA (MG)  IRON(MG)  

PITA WITH CREAM CHEESE 

  

297.03 8.06  1.48  12.07 6.46 89.95 125.92 465.3 1.88  

PITA WITH CHICKPEA SPREAD  

 
                                                                                                    

171.13  
 
 
 
 
 
 
 
 

6.84 0.67  3.23 0.37 53.64 117.17 453.52 1.33 

 

 

                                                                                                                                                                                                                                

      

 

RECIPE MEAT SVG MILK SVG GRAIN SVG VEG/FR SVG OTHERS ( Kcals) 

PITA &CREAM CHEESE  0.30 0 1.90 0 0 

PITA& CHICKPEA SPREAD  0.30 0 1.90 0.03 2.7 
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Table 4-16: Nutrient composition of 100g of stir-fry vegetable and beef compared to 100g of stir-fry chickpea, vegetable and 

beef   
RECIPES  KCALS  PROT  TOTAL FIB (G) FAT (G) SAT FAT (G) CA (MG) K (MG) NA (MG) IRON (MG) 

STIR FRY VEGETABLES WITH BEEF  
 

 

202.12 14.58 0.42 14.51 4.45 22.51 257.86 309.5 
 

1.15 
 

STIR FRY CHICKPEA , VEGETABLES AND BEEF 

 

109.77 11.45 1.27 4.43  1.42 27.56 253.61 145.53 1.35 

   

                                                                                          
 

 

 

 

RECIPE MEAT 

SVG 

MILK 

SVG 

GRAIN 

SVG 

VEG/FR 

SVG 

OTHERS ( 

Kcals) 

STIR FRY W/ BEEF 0.30 0 1.90 0 0 

STIR FRY CHICKPEA 

W/BEEF 

0.30 0 1.90 0.03 2.7 
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Table 4-17: Nutrient composition of 100g of kidney bean, beef and vegetable compared to 100g of stir-fry chicken, chickpea 

and vegetable 
RECIPES  KCALS  PROT  TOTAL FIB (G) FAT (G) SAT FAT (G) CA (MG) K (MG) NA (MG) IRON(MG) 

KIDNEY BEANS , BEEF & VEG  

 
 

136.13  12.09 1.94 6.62 
 

2.34  32.97 278.07 145.15 1.48 

STIR FRIED CHICKEN, CHICKPEA & 
VEGETABLE 

 

86.32  
 
 
 
 
 
 
 
 
 

10.7 
 
 
 
 
 
 
 
 

1.27  1.87 0.27 29.36 238.72 131.19 0.78 

 

 

  

RECIPE  MILK 

SVG 

GRAIN 

SVG 

VEG/FR 

SVG 

OTHERS ( 

Kcals) 

KIDNEY BEAN BEEF & VEG 0.72 0 0 0.34 0 

STIR FRY CHICKPEA  

W/CHICK  

0.50 0 0 0.96 0.57 
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Table 4-18: Nutrient composition of 100g of chicken & cheese quesadillas compared to 100g of three bean quesadillas 

RECIPES  KCALS PROT  TOTAL FIB (G) FAT (G) SAT FAT (G) CA (MG) K (MG) NA (MG) IRON (MG) 

CHICKEN & CHEESE QUESADILLAS  
 

 

273.02 
 

20.64 
 

1.55 
 

15.74 
 

8.33 
 

270.87 
 

132.39 
 

375.94 
 

1.4 
 

THREE BEAN QUESADILLAS  

 
 
 

231.69 
 

10.63 
 

4.46 
 

9.37 
 

4.04 
 

166.72 
 

132.06 
 

353.46 
 

2.06 
 

                                                                                         
RECIPE MEAT SVG MILK SVG GRAIN SVG VEG/FR SVG OTHERS ( Kcals) 

CHICKEN & CHEESE 0.53 0.70 0.70 0 1.1 

THREE BEAN   0.30 0.31 1.09 0.10 0 
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Table 4-19: Nutrient composition of 100g of tuna wrap compared to 100g of three bean quesadillas 

RECIPES  KCALS PROT TOTAL FIB (G) FAT (G) SAT FAT (G) CA (MG) K (MG) NA (MG) IRON(MG) 

TUNA WRAP  

 

228.53 10.87 
 

3.72 
 

8.15 
 

1.65 
 

53.56 
 

78.03 
 

422.7 
 

1.87 
 

THREE BEAN QUESADILLAS 

  

219.54 
 

10.89 
 

4.64 
 

8.07 
 

3.92 
 

162.67 
 

132.06 
 

364.57 
 

2.14 
 

                                                                          

 

 

 

 

RECIPE MEAT SVG MILK SVG GRAIN SVG VEG/FR SVG OTHERS ( Kcals) 

TUNA WRAP 0.30 0 1.45 0.21 28 

THREE BEAN   0.30 0.31 1.09 0.10 0 
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4.4 Pulse Recipes’ Acceptability: Sensory Evaluation 

Food choices are determined by the taste and flavor of the food. If a food product’s 

sensory profile makes it acceptable, the more likely it is to be accepted by the target group. Thus, 

sensory evaluation of novel foods increases potential strategies to incorporate these items into 

consumer diets (Tuorila, Meiselman, Bell, Cardello, & Johnson, 1994).  

4.4.1 Spread Acceptability/Preferences   

In an evaluation of the green split pea spread and the red bean spread by the children in 

the childcare centres during the lesson plan activities, 74% of the children rated the red bean split 

spread as “Yummy” compared to a lower “Yummy” rating of 44% for the green split peas at 

Time 1-baseline (Table 4-20). This pattern was also repeated at the second evaluation (Time 2), 

as 65% rated the red bean spread as “Yummy” compared to 56% who rated the green split pea 

spread similarly. In addition, 26% of the children rated the red bean spread and 57% rated the 

green split pea as “Otherwise” (Yucky, don't know, not willing to taste). Regarding the taste of 

the spreads with vegetables, 52% and 48% rated the green split pea with vegetables “Yummy” 

and “Otherwise,” respectively, at Time 1(baseline). However, at Time 2 (endpoint) only 39% 

rated spreads with vegetables “Yummy” while 61% rated the recipe “Otherwise” (Yucky, don't 

know, not willing to taste). Red bean spread with vegetables had initial ratings (baseline) of 

“Yummy” and “Otherwise” (Yucky, don't know, not willing to taste) at 48% and 52%, 

respectively, while 65% and 35% of the children rated the recipe “Yummy” and “Otherwise” 

(Yucky, don't know, not willing to taste) respectively at Time 2 (endpoint). No significant 

differences between both time periods was observed. Initially, 39% of the children preferred the 

green split pea spread over the red bean spread; however, by the second sensory evaluation 50% 

of the children favoured this spread.  
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Table 4-20: Acceptance of green split pea or red bean spreads by participants from selected 

Saskatoon childcare centres based on a sensory test at two-time points. (n=23) 

Spreads  Time 1 Time 2  

Green split pea      

Like (Yummy or Ok) 44% 56% 

Otherwise (Yucky, don't know, not willing to taste) 57% 44% 

Green split pea w/ vegetables      

Like (Yummy or Ok) 52% 39% 

Otherwise (Yucky, don't know, not willing to taste)  48% 61% 

Red bean      

 Like (Yummy or Ok) 74% 65% 

Otherwise (Yucky, don’t know, not willing to 

taste)  26% 35% 

Red bean spread w/veg     

 Like (Yummy or Ok) 48% 65% 

Otherwise (Yucky, don't know, not willing to taste)  52% 35% 

Preference for green split pea or red bean 

spread      

Green split pea  39% 50% 

Red bean spread 30% 25% 

Otherwise (Yucky, don't know, not willing to taste) 30% 25% 

 
 

4.4.2 Acceptability of Recipes 

Sensory evaluations of lentil smoothies, refried bean wraps and the lentil pasta were also 

carried out during the lesson plan activities (Table 4-21). The majority (92%) of the children 

rated the refried bean wrap as “Yummy,” while 72% and 59%, respectively, rated the lentil 

smoothie and the lentil pasta similarly. Lentil pasta had the highest “Ok” rating (24%) by 

participants. The lentil smoothie and the refried bean wrap were ranked closely, with 6% and 

4%, respectively, ranking the recipe as “Ok.” For the “Yucky” ranking, lentil pasta got 17.6% 

votes, the lentil smoothie got 13% and the refried bean wrap got 4%. Some children (9.4%) 

refused to taste the lentil smoothie.  
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Table 4-21: Sensory evaluation of selected pulse-based recipes 

 

Pulse-Based Recipes/ Products 

*Hedonic Rating 

Yummy f (%) OK f (%) Yucky f (%) No tasting f (%) 

Lentil Pasta (n=17) 10 (59%) 4 (24%) 3 (17.6%) - 

Refried Bean Wrap (n=25) 23 (92%) 1 (4%) 1 (4%)                 - 

Lentil Smoothie (n=32) 23 (72%) 2 (6%) 4(12.5%) 3 (9.4%) 

* Frequencies are computed through descriptive statistics 

 

 

4.4.3 Extruded Product Acceptability  

 Sensory evaluation of the extruded product revealed that 67% of the children rated the 

red pepper and lime flavor puffs “Yummy,” compared to a “Yummy” rating of 46% for white 

cheddar flavor puffs (Table 4-22). Thirty-one percent rated the white cheddar puffs as “Ok” 

while 8% of the children ranked them as “Yucky.” Seventeen percent rated the red and lime 

flavor puffs as “Yucky.” Participants not willing to taste extruded products were between 15% 

and 27%.  Preference for the red pepper and lime flavor was noticeably higher (55%) than the 

white for cheddar flavor (18%). 

 

Table 4-22: Sensory evaluation of pulse-based extruded product 

Extruded lentil chickpea puffs  

aHedonic Ratings 

Yummy Ok Yucky Not willing to taste Preferences 

Red pepper & lime flavour (n=12) 67% 0% 17% 17% 55% 

White cheddar flavour (n=13) 46% 31% 8% 15% 18% 

*Not willing to taste either of the two         27% 

* Applicable only to the preferences  
a Frequencies are computed through descriptive statistics 
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4.5 Lesson Plan Evaluations 

 All teachers (n=5) from both schools responded to the lesson plan evaluation forms. 

Findings from the analysis of the feasibility and acceptability of the PDTK lesson plans by 

teachers indicated that a large number of the overall responses rated clarity of the instructions as 

“Good.” The majority of teachers indicated that the learning objectives were appropriate for this 

age group. One teacher said:   

“Dramatic play is one of the children’s favorite games. They couldn’t wait to have a turn being a 

server, customer or cook.” Lesson 10- Let’s Play Restaurant 

  

A few teachers said that the learning objectives for Lesson 12 (Mystery Bucket) were 

difficult for the children in this age group to comprehend; as one teacher stated,  

“I think it was difficult for children to identify food groups.”-Lesson 12  

This lesson plan involved sorting pictures of different foods and pulses; a few students were 

unable to grasp this concept. On the other hand, teachers responded positively to the children’s 

reaction to the lessons. Example of responses follow: 

  “They had smiles on their faces as they were eager to answer the questions correctly to show 

what they already knew.”- Lesson 1- Healthy Eating. 

 

“They were engaged and enthusiastic and seemed to have fun.” Lesson 2- Meet the pulses. 

 

“They loved it. They concentrated on their menus and had a lot of fun playing restaurant.” – 

Lesson 10 - Let’s Play Restaurant. 

 

The majority of teachers indicated that the children were engaged in the lesson plan 

activities because they liked the sensory activities. The children could touch, taste and participate 

in many of the lesson’s activities.  

 Recommendations on improving the acceptability and feasibility of these lesson plans 

included breaking down the lesson plan activities into smaller components, as well as dividing 

the children into smaller groups in order to complete each activity, reduce wait times and lower 

the risk of losing interest. Although more than half of the teachers indicated that the lesson plans 

were easy to administer, they also stated that the plans could be improved if the activities were 

presented well and the childcare staff understood the lesson’s concepts, helping to facilitate the 

children’s comprehension. When asked if the PDTK activities could be implemented into the 

existing curriculum, some teachers felt this program would improve children’s dietary patterns 
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and activity levels. Their responses to the benefits of this nutrition education program are 

supported by the following quotes: 

“Yes, anything promoting active lifestyle is always acceptable.” – Lesson 9 Pulse Bowling  

 

“Yes, having children be part of the meal preparation encourages healthy eating.” - Lesson 10 - 

Let’s Make Our Own Food.  

 

 “Yes, we can insert [the program] into the curriculum for the health of the Canadian children 

and to avoid obesity in children.”- Lesson 11-Let Us Make Our Own Food. 

 

 General comments and suggestions regarding the different lessons plans varied. Some felt 

that PDTK was a good program that can help decrease obesity in children. Others felt, that with a 

few modifications, the overall acceptability of the program would improve. 

4.6 Educators’ Perception of the PDTK 

Individual interviews about the acceptability and feasibility of the PDTK conducted with 

the educators in the intervention group (n=5) provided insight on the developed resources. Key 

themes were collated from questions that targeted the teachers’ experiences with the materials 

(lesson plan activities), the likelihood of acceptability, the children’s levels of engagement, 

suggestions on improving the educational resource and barriers to implementation. The primary 

findings identified from the interviews were as follows: (1) factors influencing the acceptability 

and feasibility of the PDTK, (2) barriers to implementation, and (3) recommendations for 

improving the PDTK. Table 4-22 provides a snapshot of themes developed and examples of 

corresponding quotes from the educators’ observations and experiences throughout the 

intervention.  

4.6.1 Factors influencing acceptability and feasibility of the PDTK 

 Findings from the teachers’ experiences with the Pulse Discovery Toolkit (PDTK) 

suggest that several factors influenced the feasibility and acceptability of the PDTK. The first 

factor identified in semi-structured interviews was that the PDTK is considered a valuable 

resource that promotes healthy eating and offers a positive opportunity to improve children’s 

diets. Below is an example of one educators’ comment: 

“Since you guys started, I found every day was a positive influence on the kids. I really enjoyed 

that you guys came and did these. We don’t often have the opportunity to have something like 

this to encourage healthy eating. We do it on our own and make up our own. So, to have 
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someone come in that already has something set up and in place was awesome, because I love 

encouraging kids to eat healthy food.” (ECE # 1). 

 Educators also expressed the need to increase children’s exposure to pulses due to the 

increase in obesity rates among young children. Incorporating pulses into the menus of childcare 

centres was considered by most educators as a mechanism that could provide extensive exposure 

to pulse rich diets and could be used as a way to improve children’s dietary habits. 

 The children’s enthusiasm towards the PDTK was an influential factor that facilitated the 

acceptability and feasibility of the PDTK. Educators felt that the children were highly engaged in 

the lesson plan activities due to the interactive and sensory nature of the educational resource. 

The sensory and kinesthetic components facilitated the learning process. The children 

particularly enjoyed, the cooking and the meal preparation activities. These activities were highly 

recommended components of the program and were liked by most children and educators and 

considered the most interesting aspects of the PDTK. A few educators also reported that the level 

of engagement and anticipation increased each week during the intervention. For example, one 

educator stated: 

“They were engaged because sometimes they would ask normally when you people are 

coming…even the kids would ask, what they are going to give us to eat today. They will ask like 

that or maybe they will ask Nada (the cook). Nada what are you going to cook for us today? 

Beans and what, they need to know.” (ECE #3) 

Another factor identified by the semi-structured interviews that helped with acceptability 

was that the PDTK resource could improve teaching and learning outcomes among the target 

population. The majority of the educators stated that the resource improved their capacity to 

teach or facilitate pulse-based promotion activities. As a result, they observed a shift in pulse 

awareness among children. The teachers also speculated that acceptability among the parents 

also improved as the knowledge and awareness of pulses increased from the completed lesson 

plan activities children brought home. 

4.6.2 Barriers to implementation  

The educators pointed out a few drawbacks with the use of the PDTK resource.  Firstly, 

educators questioned the suitability of some of the lesson plans, specifically, the first lesson of 
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the PDTK (A rainbow of food – healthy eating), which introduced the different food groups to 

the children, and the eighth lesson plan (Collage of pulse), which called for the children to paste 

the different types of pulses together to make a collage. The consensus by most educators was 

that these activities contained concepts that were difficult to grasp for children of this age group. 

For example, one educator stated: 

“[The] first lesson is about [a] nutrition guide with pulse[s]. I thought it was a little 

difficult to understand about food group[s] and something like these. Children were confused 

with what is first group, second group and something like this. So, it was difficult I think for 

Lesson 1.” (ECE # 4) 

 Secondly, educators were concerned about the suitability of the PDTK educational 

resource to the school’s programming structure, specifically the length of each lesson plan’s 

activities and the appropriate class size required to conduct some of the activities. For example, 

portions of a few of the lesson plans were deemed to be too time-consuming, and a few of the 

activities were considered too difficult to carry out during the time period allocated. The large 

class sizes made it difficult to carry out all the activities included in the PDTK resource. It was 

suggested that smaller groups sizes may help facilitate adequate access to materials and that large 

groups inhibit successful lesson plan execution, as teachers are not able to work one-on-one with 

the children. Below are the comments of two educators: 

 “Actually, we didn’t have time to do the activity. We have 20 children and plus we have 

two teachers with the 20 children. For me I think it was difficult to do these lessons. Because, 

before starting these activities we need to explain what we are going to do and what kind of 

things I do with some stuff. But, actually, sometimes when I was alone with many children it was 

so difficult” (ECE# 3). 

“I am thinking maybe smaller groups, like for them, given the time constraints that would 

be more difficult for you. But, for us because we have morning and afternoon right. So maybe we 

could do with some of the kids. Just like we do our craft, we do some in the morning and some in 

the afternoon. It’s depending on what it was. Depending, so we probably, we don’t usually do the 

whole group at the same time. We have a smaller group at the table.” (ECE #2)  
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Educators were also concerned about the preparation time required prior to conducting 

some of the lesson plan activities. Activities that require a lot of preparation time were generally 

not favored, for example, activities that are heavily dependent on the cooks, such as Lesson 11, 

where meal preparation was required.    

4.6.3 Recommendations for enhancing the PDTK resource 

The educators had several suggestions for strengthening the sustainability of the PDTK 

resource. These include the following ideas: (1) more training for teachers; (2) separate group 

lesson plan activities according to specific age groups; (3) introduction of concepts one at a time, 

thus breaking the lesson plan into smaller components; (4) large demonstration charts to increase 

the level of engagement; and (5) constant repetition of the pulse-related concepts. It was also 

discussed that the educator’s level of interest and level of experience was key to increasing buy-

in within centres.   

 Overall, educators perceived that the Pulse Discovery Toolkit has significant potential in 

increasing acceptance of novel food at an early age. They also said it highlighted the need for 

curriculum adjustments in childcare settings in Saskatchewan to encourage healthy eating. As 

one educator stated, 

“It’s awesome. It’s exactly what Saskatchewan needs right now. More people are 

advocating and starting young.” (ECE # 2) 
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Table 4-23: A snapshot of the themes and corresponding quotes identified from semi- qualitative interviews                                             

Themes   Quotes  

1.  Factors that influence the 

feasibility and acceptability of 

the PDTK  

 ECE #2: “For this place, the people are not moving too much and the kids are not moving too 

much. It is not like, I came from [name of country] and the kids they can walk and we don’t 

have a problem with winter. They stay at home and they are not moving. Sometimes I see what 

there are eating too much is giving them obesity. But, when you have food that control it. Like 

your program it will help them to stay healthy. It will help them. I would like to put it that way. 

If I had my own centre, like this I would put in my own program as quickly.”   
 

ECE # 3: “I think we can try some activities. So, for example, we made taco with beans and I 

think it is a good curriculum for children. Because, the activities included sensory activities. 

So we could taste it, smell it and feel. All sensory were included in these activities. Also, 

children they are interested in making food and touching something. So, we can do them next 

time.” 

2. Barriers to implementation 

 

 ECE# 1:  “Not, that I didn’t enjoy that is not the word. I think some activities were very, not 

difficult but were not really appropriate for their age, is appropriate the word? (Yea). They 

were very young for the kind of activities. It wasn’t really for them. It wasn’t really helpful” 

 

ECE#2: “don’t think it’s important to know about food groups and guide. We don’t need for 

children. We just can explain that milk is for teeth and meat is for our health and just explain 

simply and they can accept. If we added some information it it’s for first group and some food 

include in the first group….. They are just 2 and half years old, it’s difficult for them.” 

3.  Recommendation for the 

PDTK  

 ECE # 4: “What I enjoyed was when they had to see the different kind of peas, the different 

colors and when we had to do the smoothies.  Because they have to count, measure and they 

have to taste, they have to touch. It was really physical, you know sensory for them and when 

they have to grow all the seeds.” 
 
ECE#5: “We need more big charts, big pictures, not just the small paper to show exactly what 

it actually is. Also, we need, more time to explain what it is.  So, I prefer, one day we can do 

about the first food group and the next day the second group ………” 
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4.7. Cooks’ Perception of the PDTK Recipes 

The cooks in both childcare centres indicated that they prepared at least one pulse dish at 

least every two weeks prior to the intervention. Regarding the benefits of pulses, they mentioned 

that pulses were good for one’s health and were cost effective. Neither cooks saw any barrier to 

cooking pulses in their facility. When asked about opportunities for including more pulse-based 

food products, they indicated that having them on their menus and keeping cooked pulses in the 

freezer would increase their usage in regular dishes. They both indicated that it is feasible to 

include recipes from the PDTK resource in their menus. One of the cooks mentioned that the 

nutrition intervention gave her more experience in cooking new pulse recipes. They both liked 

the pulse recipes, indicating that they are easy to follow and to shop for, and the food tastes 

good. One of the cooks indicated that she liked the lentil pizza as the children enjoyed it, and it 

was good for the children’s health. She further mentioned that this dish can be added to their 

menu. The three-bean quesadilla recipe was the favorite of one of the cooks. She said it was fun 

to make, whereas the other cook said that, while it was a good recipe, it was hard to cook. They 

both believed that the children were receptive to the recipes that they tried. Overall, they both 

said that they liked all the recipes.  
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CHAPTER 5  

DISCUSSION 
 

Pilot studies have an important role to play in the implementation and development of 

larger studies (Leon, Davis, & Kraemer, 2011).They can help refine intervention resources and 

measurement tools, reduce barriers and provide an opportunity to redesign unsuccessful 

components of a study (Leon, Davis & Kraemer 2010). This study examined the feasibility and 

acceptability of a nutrition intervention to promote the consumption of pulses among children 

and their caregivers in childcare centres in Saskatoon. The study used key stakeholders to 

provide feedback on the development and implementation of the PDTK intervention resource in 

order to improve the sustainability and long-term adoption of the PDTK. This chapter discusses 

the key findings and possible implications of the pilot study. 

  

5.1 Application of the Intervention Mapping Protocol 

The application of Intervention Mapping (IM) facilitated an effective decision- making 

process during intervention implementation, which is beneficial to health education program 

planners (Bartholomew, Parcel, & Kok, 1998). The six step IM process provided a validated 

systematic process with the application of a theoretical framework to the design and 

implementation of the PDTK. The intricacies of the mapping process provided a clearer picture 

of the intervention, as well as being useful in guiding an evidence-based intervention package. 

  A major contribution of the IM process in this particular study was the comprehensive 

approach used to guide the developmental process, as well as the ability to identify gaps and/or 

barriers prior to implementation. The bottom top approach used to collect data from participants 

(teachers, cooks and children) improved the PDTK materials and facilitated long-term adoption 

and sustainability. Drawbacks to the IM process were that it was a time-consuming process and 

some of the concepts were difficult to grasp.  

The concept of intervention mapping as a useful technique can be demonstrated in several 

school-based interventions that target obesity reduction and/ or encourage the consumption of 

fruit and vegetables among children (Lloyd, Logan, Greaves, & Wyatt, 2011; Pérez-Rodrigo et 

al., 2005;  Taylor et al., 2013). A good example is, the development of the Healthy Lifestyle 

Programme (HeLP) for school-based children (8-11 years). Due to the IM protocol, children and 
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their families were motivated to make changes to their eating and physical activity habits. (Lloyd 

et al., 2011). The (HeLP) programme initially focused on reducing the consumption of 

sweetened fizzy drinks, increasing the consumption of healthy snacks while improving physical 

activity. Due to the systematic nature of the IM protocol, the desired behavior change became 

achievable and increased the intervention potential (Lloyd et al., 2011). 

5.2 Application of Social Cognitive Theory Constructs 

The most common theory used to successfully promote behavior change among young 

children is social cognitive theory (SCT) ( Lytle & Achterberg, 1995). Studies have shown 

significant or successful outcomes with the application of this theory (Gaines & Turner, 2009; 

Reynolds, Hinton, Shewchuk, & Hickey, 1999; Sharma et al., 2011). In the current study, 

components of the PDTK intervention were successful while others were unsuccessful, despite 

the application of SCT. However, there were more successful outcomes than unsuccessful 

outcomes as the PDTK provided knowledge and skills (behavioral capacity) and created 

opportunities for the childcare staff. 

Noticeable successful outcomes of the application of the theoretical framework include 

the following: First, nutrition and healthy eating concepts were introduced into the childcare 

environment. Second, the teachers had the opportunity to become relatable role models, who can 

directly influence behavior change and preferences. Behavior change was anticipated through 

repeated messaging to reinforce pulse-related concepts that would subsequently lead to increase 

in pulses consumption. For example, in each classroom life-size posters containing different 

types of pulses were displayed to facilitate reinforcement. In addition, the sensory and role-

playing activities in some lessons were designed to increase both the desire for and preparation 

of pulse-based foods. Third, parents also became relatable role models through the observational 

learning process as the children consumed the lentil smoothie after their parents had tried the 

recipes. Fourth, both cooks achieved the self-efficacy outcome.  Exposure increased the cooks’ 

confidence and skills to successfully integrate pulses into their institutional menus. 

  There were a few unsuccessful outcomes of the intervention: First, pulse knowledge 

among the children did not significantly increase. Second, it was also difficult to evaluate the 

level of self-efficacy the children were able to achieve due to their age and cognitive level. Third, 

it was hard to assess the use of the nutrition education resource as a tool to develop and maintain 

the children’s expectations and expectancies. Finally, it was difficult to assess how the home 
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environment influenced outcomes due to the low response rate received from the parent’s 

questionnaire.  

5.3 Pulse Consumption among Parents and Demographic Data 

Parents’ attitudes and beliefs about food greatly influences a child’s diet (Jones, Steer, 

Rogers, & Emmett, 2010). Therefore, high pulse consumption in a household can influence a 

child’s consumption of pulses. Analysis of the parents’ questionnaire revealed that parents 

mostly consumed pulses one to three times per month. Preparation of pulses was correspondingly 

low, with the majority of participants preparing pulses at least three or more times per month. 

Mudryj et al., (2012), who examined pulse consumption among Canadian adults using the 2004 

Canadian Community Health Survey, found similar results: (1) on a given day, only 13% of 

Canadians consume pulses, and, in Saskatchewan, only 11.3% of adults surveyed actually 

consumed pulses, and (2) Asian Canadians were 3.6 times more likely to be pulse consumers, 

while other ethnicities were 1.6 times more likely to consume pulses than Caucasians. The 

majority (80%) of the participants’ parents were Caucasian, which could have influenced their 

consumption and preparation rate.  

Only 30% of the parents responded to the questionnaire, despite several reminders 

requesting participation. One explanation given by the director of one of the schools was the 

parents’ busy schedules; she expressed the view that parents often do not wish to partake in 

additional activities outside of work. Additional recruiting techniques such as providing online 

surveys could have been a possible solution to improve the parents’ response rate. The value of 

online surveys is discussed in a paper conducted by (Evans & Mathur, 2005). The article found 

that online surveys have an advantage over other formats if used properly 

5.4 Pulse Knowledge 

The pre-and post- knowledge tests indicated an improvement in the correct identification 

of pulses in all questions asked, except for the question that specifically asked preschoolers to 

distinguish between beans and lentils. This improvement in test scores, is a strong indication of 

the potential of the educational resource. However, in our study the improvements were not 

statistically significant between the two-time periods, which may suggest that the concepts 

taught were difficult for some of the children. Preschooler’s short attention span, their inability to 

multitask as well as their lack of ability to distinguish the subtle differences between objects 
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(Contento, 2011) are all possible factors that could have affected these scores. These findings 

contradict similar studies that introduce novel food items such as fruits and vegetables to 

preschoolers (Sigman-Grant et al., 2014; Tande, Niemeier 2014). The majority of these studies 

indicated significant differences and increases in knowledge of fruit and vegetables between the 

pre-and post-tests. The differences in findings between our pulse intervention and the fruit and 

vegetable interventions could be attributed to the familiarity and repeated exposure to fruit and 

vegetables that preschoolers probably received at home and in the childcare centres. Therefore, 

to increase knowledge of pulse crops, requires increasing familiarity at home and in the childcare 

settings over an extended period of time. In fact, findings from a pulse crop pilot intervention 28 

-week study conducted in rural Saskatchewan by Chow and her colleagues (2015) found that the 

children enjoyed learning about pulses and began consuming pulses once the educator’s 

knowledge and awareness of pulse crops increased. 

  The lack of significant differences in the pre-and post-test scores could also be related to 

the small sample size of the pilot study. The small sample size was due to students being absent 

on data collection days, students leaving the school, incomplete instruments and children not 

wanting to complete the assessment. Hertzog (2008) indicated that a sample size of 25 to 45 is 

recommended for proper instrument development when conducting pilot tests. The sample size 

of this particular section of the pilot study was only 21 participants. Significant differences in the 

two test centres were only observed on the questions regarding identification of both chickpeas 

and lentils, with school B obtaining higher percentages. The significant differences could have 

been due to differences in the personnel used to teach the curriculum. School B was taught by a 

nutrition specialist educated about pulses, while school C was led by the school educators. Other 

differences could also be related to age of the participants. School B participants were older in 

age, in comparison to participants of school C. Therefore, correctly identifying both lentils and 

chickpeas across centres could also be possibly related to differences in cognitive level as a 

result of these age differences.   

 Improving the actual pre- and post-test could also be an opportunity to improve test 

scores. The printed pulse pre/post-test used to evaluate preschooler’s knowledge could affected 

the results. One possible solution include, introducing a computer based picture generated 

questionnaire. In fact, in a study conducted by Nix, D’Agostiono, Strobino and Williams (1999), 

on the evaluation of the reliability of a computer assisted questionnaire in comparison to a 
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printed picture identification questionnaire, used to assess health and nutrition concepts. Found 

that preschoolers became tired or distracted of a printed questionnaire in comparison to a more 

eager, focused and enthusiastic participant willing to complete the same questionnaire generated 

on a computer.     

Another possible solution to improving the questionnaire include evaluating the health and 

nutrition knowledge learnt, through a structured play-based activity. Play based activities used 

for evaluating nutrition knowledge engages children into a task-centered assessment (Clarke, 

2005) which is beneficial in assessing different cognitive levels. Examples of structured play 

based activities include but are not limited to the use of dolls, board games as well as photo 

matching activities. However the use of dolls in assessing health and nutrition is the most 

prevalent technique used to assess young children (Clarke, 2005). Making it a worthwhile option 

to explore knowledge assessment among preschoolers in the future. 

5.5 Early Childhood Educators’ Perception 

It was important that the PDTK lesson plans be easily integrated into the curriculum of 

the childcare centres, and the feedback received was vital for determining the acceptability and 

feasibility of the intervention. Studies have shown that nutrition education curricula are more 

successful if they involve input from key stakeholders, such as teachers, family members and 

community professionals (Contento, Balch, Bronner, & 1995; Stockley, 1993). 

Findings from both the teachers’ semi-structured interviews and the lesson plan 

evaluations revealed that both the educators and the participants (children) reacted favorably to 

the curriculum, especially to lesson plan activities that had both sensory and hands-on 

components. The educators’ stated that the children particularly enjoyed preparing the snacks, 

role playing, and gardening, and were highly engaged when performing these activities. This 

highlights the importance of developing resources that are appropriate to the cognitive 

development of children and can positively influence preschoolers’ attitudes towards nutrition 

concepts. Hands-on activities strongly encourages children to learn about nutrition through their 

own experiences is supported by a paper writer by Başkale, Bahar, Başer, and Ari ( 2009). The 

paper describes in detail the importance of understanding children’s cognitive development in 

providing nutrition education and developing healthy eating habits.  
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The educators in this study also discussed a few factors that could potentially act as 

barriers to the feasibility and acceptability of the nutrition curriculum. Key barriers identified 

were: the length of time to complete each activity and the suitability of some of activities to meet 

the children’s cognitive level. These findings are somewhat similar to a pilot study conducted by 

Sharma et al., (2010) for a healthy nutrition and a physical activity program in two childcare 

centres in the United States as the authors had similar complaints regarding the length of the 

lesson. In response to these barriers the lesson plan can be modified into ten minutes segments or 

as the teacher sees fit. Most childcare centers adopt a play-exploration learning concept, which 

can facilitate constant exposure to pulses at the child’s leisure. Lesson plans activities could also 

be introduced to the children at different times of the day or week to improve overall 

acceptability.   

5.6 Cooks Perception 

The low consumption of pulses among the Canadian population is linked to a lack of 

knowledge on how to prepare these foods (Ipsos Reid, 2010). In fact, a recent study conducted 

by Smith, Riddle, Kerr, Atterberry and Lanigan (2016) examined the barriers and opportunities 

to serving pulses in school meals in Washington schools, and found school nutrition staff to be 

unfamiliar with cooking dried pulses (Smith et al., 2016). In our study, both cooks within the 

PDTK intervention found no barriers to cooking pulses in their facility and liked the various 

pulses recipes provided, contrary to the study conducted in Washington. In fact, both cooks 

found it feasible to incorporate the recipes from the PDTK into their centres’ menus. The 

discrepancy in findings could be possibly linked to the use of the PDTK resource, which 

provided a step-by-step guideline on how to cook dried pulses as well as a detailed guide on how 

to prepare various pulse-based dishes.  

Nourishing Minds, provincial healthy eating guidelines used to determine nutrition 

standards as well as foods and beverages offered or sold in schools in Saskatchewan, 

recommends choosing pulses often in meals provided to preschoolers. Despite this 

recommendation, the guidelines do not provide any information on how to cook pulses and how 

to prepare various pulse-based recipes. This intervention provides an opportunity to meet the 

recommended nutritional guidelines, and act as a potential resource for cooks to incorporate 

pulses into the menus of childcare centres. The value of the intervention was reinforced by one 
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cook, who stated that the nutrition intervention gave her more experience in cooking new pulse 

recipes.  

An increase in awareness and skill in cooking pulses can potentially lead to more pulse 

dishes being offered in childcare centres, which can, in turn, lead to an increase in consumption 

of these foods. Studies have shown that the school environment can potentially influence and 

promote healthy eating habits among young children and adolescents (Neumark-Sztainer, 

Martin, & Story, 2000; Taylor, Evers, & McKenna, 2005).Thus, empowering the cooks by 

providing them with the skills to cook pulses is essential in promoting healthy eating habits. 

Promoting healthy dietary changes in the school’s food service system is an important 

initiative supported by many international organizations such as the Centres for Disease Control 

and Prevention and the American Heart Association (U.S. Department of Health and Human 

Services, 2000). A healthy diet is associated with the prevention of many non-communicable 

diseases such as hypertension and cardiovascular diseases due to high cholesterol levels (Ernst & 

Obarzanek, 1994; Kaur, Hyder, & Poston, 2003).  Evidence suggest that, certain diseases and 

conditions such as obesity and  high serum lipids can be tracked to dietary practices in childhood 

(Webber, Srinivasan, Wattigney, & Berenson, 1991). Diets high in pulses have been linked to the 

reduction of the risk associated with chronic diseases such as heart diseases and certain cancers 

(Curran, 2012) . The bioactive nutrients of pulses have been associated with the protection 

against hypercholesterolemia, cancer and type 2 diabetes (Kalogeropoulos et al., 2010).  

5.7 Plate Waste 

At the beginning of the intervention, the mean consumption of the control recipes was 

significantly higher in all the variables (quantity, whole grain servings, protein, carbohydrates, 

calories, sodium, saturated fat, trans-fat and sugar), except for the fruit and vegetables, meat 

serving and fiber content. On the other hand, no significant differences were observed between 

the average proportion consumed of all the nutrients of interest between both the intervention 

and control recipes, except for the saturated and trans-fat content of both groups. Participants 

consumed significantly lower amounts of these nutrients from the intervention recipes. 

Therefore, it is possible to conclude that the participants ate comparable proportions of both the 

intervention and control recipes, except for fat content. The intervention recipes provided the 

children with an opportunity to consume a diet low in both trans-fat and saturated fats, with 
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mean differences of 4.55g and 0.26g respectively. This concept of promoting a low fat diet is 

reinforced by a study conducted by Williams et al., (2002), which examined the promotion of  a 

healthy diet in childcare centres in Canada, specifically by reducing total fat and saturated fat 

through the use of a food service intervention. The results of this study noted a significant 

decrease in these nutrients following the intervention. This highlights the importance of food 

service intervention component in childcare centres when promoting healthier diets. 

At the end of the intervention, significant differences were observed for the mean 

consumption of all the nutrients of interest except for the fruit and vegetable and meat servings. 

In terms of the average proportion consumed, significant differences were only observed 

between the quantity and the protein content. On average, the children consumed a higher 

quantity of food and more protein in the control recipes than in the intervention recipe. Possible 

explanations for the higher consumption (quantity) of control dishes in comparison to the 

intervention recipes are “sensory satiation” or “monotony” referring to the intervention recipes. 

Monotony can be defined “as a lack of variety” (Hetherington, Pirie, & Nabb, 2002 p.1 ) and 

sensory satiation can be defined as reduction of a food hedonic value after consumption (Temple 

et al., 2008 ). Studies have shown that sometimes frequent and repeated exposure can result in 

the food becoming monotonous, leading to a decrease in its consumption (Hetherington et al., 

2002; Hetherington, Bell &Rolls, 2000; Temple et al., 2008). Participants possibly grew tired of 

constant and frequent exposure to the intervention dishes, which may have resulted in a decrease 

in consumption of these dishes. Participants were exposed to different pulses dishes at least twice 

a week, with the same dishes being rotated every three weeks on the same days.  

Another possible explanation for the low protein consumption among intervention recipes 

could also be linked to the low protein content of these recipes. Redesigning these recipes to 

improve protein content or adding protein rich food items are possible ways to improve its 

content. Examples of ways to improve protein content include increasing the pulse ratio and/or 

adding meats rich in protein. Examining the nutritional composition of intervention recipes prior 

to implementation may also be a possible solution to improve its content in the future. 

   The analysis of the generalized estimating equation (GEE) model comparison between 

both time period showed that time did not increase the participants’ consumption of the 

intervention recipes, as mean consumption of all nutrients of interest, except for the fruit and 
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vegetable servings, was higher among the control recipes. Once again, with the exception of the 

fruit and vegetable serving, a similar result was achieved concerning the proportion of food 

consumed. Specifically, the meat servings, trans-fat and whole grain servings as these nutrients 

did not differ significantly across time. Participants ate significantly more proportions of all the 

other nutrients of interest from the control dishes in comparison to the intervention recipes over 

the 12 week intervention. It can be possibly argued that changes in food acceptance develop 

slowly among young children, and more exposure is required to develop total acceptance ( Birch 

& Marlin, 1982). It has also have been suggested by some studies that at least 15 positive food 

exposures are required to successfully increase acceptance of novel food items (Birch et al., 

1982;  Birch, McPhee, Shoba, Pirok, & Steinberg, 1987). The participants’ exposure to one 

specific dish was limited to three times over the intervention period. Possible solutions to 

improving acceptance include providing more exposure to these dishes over a longer time frame.  

Significant differences were also observed between the quantity consumed, the 

carbohydrate, trans-fat, sodium and meat content across centres. These differences could be 

possible attributed to each center’s unique meal practices. For example, in school B the children 

were told to take an undetermined amount of food they felt like eating on that day, while in 

school C teachers portioned participants meal prior to meal times. Another possible explanation 

for the differences observed could also be attributed to a difference in serving size/portion size 

being offered to the children. Food weights were not uniformed between centres which could 

have result in little or more consumption of the menu items given. In fact, A study conducted by 

Briley, Roberts-Gray and Simpson (1994) found that some childcare centres often served too 

little food despite menu-planning guidelines, which may result in a lower consumption patterns.   

The plate waste findings contrast those of a somewhat similar study conducted by 

Ramsay et al., (2017) on preferences, taste and consumption of unseasoned lentils using similar 

techniques, such as repeated exposure and child centred nutrition phases emphasizing the health 

benefits of lentils. The aim of this particular study was to determine the effect of either repeated 

exposure to unseasoned lentils or repeated exposure in addition to nutrition messages. Children 

were exposed to lentils once per day for approximately one to two times per week for a total of 

13 weeks. Results from the study indicated that children in the repeated exposure group coupled 

with the nutrition messages increased their liking of lentils from baseline to final exposure. 
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These findings highlight the possibility of repeatedly exposing one specific pulse-based dish to 

preschoolers instead of a series of dishes in order to increase preferences among young children.    

5.8 Comparison of the Nutrient Composition between Intervention and Control Recipes 

Childcare menus are essential resources that can provide a nutrition framework necessary 

for a child’s growth and development (Briley, Jastrow, Vickers, & Roberts-Gray, 1999; Wu, 

Hertzler, & Miller, 2001). Childcare menus used as a centerpiece for nutrition education 

programs can reinforce healthy dietary habits (Briley et al., 1999). A study conducted by 

Romaine, Mann, Kienapple, and Conrad (2007) revealed that not all the childcare centres  

participating in the study met the nutritional guidelines, nor did all, provide a variety of meat and 

alternatives. A menu analysis of the majority of these centres indicated frequent use of processed 

meats such as hotdogs, fish cakes and chicken nuggets. This study, highlights the need to 

improve the quality and the nutritional adequacy of menus served in childcare centres. 

A comparison between the selected intervention (pulse-based dishes) and control recipes 

(childcare recipes) revealed that total kilocalories and fat content differed between the recipes, 

with the majority of the intervention recipes having lower kilocalories and fat content. A possible 

explanation for these differences is the use of pulses. Pulses are considered to be low fat food 

items, as less than 5% of energy from fat can be found in beans (Rebello et al., 2014). In the 

U.S., the dietary guidelines for children over the age of two recommends diets containing 30% or 

fewer calories from total fat (Williams et al., 2002). 

The protein content in the intervention and control recipes was comparable except for a 

difference between two particular dishes, the chicken and cheese quesadillas and the three bean 

quesadillas. This difference could be due to the pulse/chicken breast ratio as one serving of 

pulses contained only 7 to 8 grams of protein (Mudryj et al., 2014), while a serving of chicken 

breast can contain up to 35 grams of protein. Increasing the pulse content of this intervention 

recipe can potentially alleviate this difference and improve its compatibility. The fiber and iron 

content were also comparable in the intervention recipes and the control recipes. 

 Saskatchewan nutrition policy guidelines (Nourishing Minds) recommends all prepared 

dishes have less than 2g of saturated fat. Three of the intervention recipes exceeded this criterion 

by having higher amounts of saturated fats than their respective counterparts (Tables 4-12, 4-14 

and 4-19). Dairy products (cheese, milk or butter) found in intervention recipes could explain the 
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higher content of saturated fats in these recipes. Identifying the food sources that are higher in 

saturated fat can lead to low fat modifications or substitutions.  

The majority of the intervention recipes had lower amounts of sodium and similar 

amounts of potassium compared to the control recipes. Pulses are considered high in potassium 

and low in sodium with beneficial effects on blood pressure (Rebello et al., 2014). The calcium 

content also varied between the intervention and control recipes, with a few of the intervention 

recipes having lower amount of calcium than the corresponding control recipes. The low calcium 

bioavailability in pulse crops possibly explains the low calcium content of intervention recipes. 

The calcium bioavailability of pulses is half that of milk (Rebello et al., 2014). Higher use of 

fortified food products in the control recipe items could also possibly explain the differences in 

calcium observed between the recipes. 

The comparison between the lentil pizza (intervention recipe) and the Mexican Pizza 

(control recipe) revealed that the intervention recipe contained a higher amounts of saturated fat 

and had a lower fiber and sodium content. Improvements to intervention recipe to make it 

comparable to the control recipe could possible include, increasing the lentil ratio per 100g to 

improve its fibre content as well as using a whole wheat crust as an alternative. Reducing the 

amount of mozzarella cheese could possible reduce the saturated fat content as well. However, it 

is worthwhile to note the sodium content of the intervention recipe was lower in comparison to 

control recipe. Conflicting results were obtained for the similar comparison between the control 

recipe (chicken pizza) and the intervention recipe (lentil pizza) which indicated the potential of 

the intervention recipe to influence caloric and fat intake on that particular menu item. 

Implementing or exposing childcare centres to the various pulse based recipes is to 

provide a healthier and alternative option to the current items on their menus. The nutritional 

comparison between hummus (control recipe) and the chickpea spread (intervention recipe) was 

similar, expect for the sodium content being higher among the intervention recipe. Reducing the 

amount of mayonnaise or sweet pickle used could possible improve the sodium content of the 

intervention recipe and make it more comparable to the control recipe. However, pita with 

chickpea spread was considered a healthier alternative to pita on cream cheese with majority of 

the nutrients higher among this specific recipe. 
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The protein content of both the stir-fry chickpea, vegetable and beef and the stir fry 

chicken chickpea and vegetable intervention recipes was the only major concern for these 

recipes. Possible suggestions of improving both recipes protein content included increasing the 

pulse to meat ratio in the respective recipes or increasing the amount of chicken breast or beef 

used in both recipes.  On the other hand, the three bean quesadillas favored relatively well in 

comparison to its selected control recipes (chicken-cheese quesadillas and tuna wrap) except, for 

the protein and calcium content. Improvements in the protein and calcium content of the recipes 

could improve its compatibility to their respective recipes. Adding protein rich items such as 

chicken or beef are possible solutions to improving the protein content. Adding more cheese to 

the recipes could also improve its calcium content making it an appropriate alternative.    

5.9 Pulse-Based Recipes/Snacks Acceptability 

The acceptability of both spreads (green split pea and red bean) was positive.  During the 

initial evaluation of the sensory spreads, the red bean spread had the highest rating, with 74% of 

the students rating it as “Yummy.” It, however, received a lower rating of 48% when the dip was 

spread over vegetables. The green split pea spread, only received the highest rating 52% when it 

was tested on vegetables. In addition to this average, yet positive acceptability, 50% of the 

participants who tested both spreads preferred the green split pea spread after the second 

evaluation. This conflicting result could possibly be linked to a lack of understanding of sensory 

preferences or how the questions were phrased during the testing process.   

 Time did not change the children’s sensory perception of the spreads; during the second 

testing (Time 2-endpoint), the red bean spread received the highest (65%) “Yummy” both by 

itself and while spread on vegetables. Studies have shown that between five to 15 exposures of a 

novel food item are required to increase children’s liking (Birch  et al., 1982; Birch et al., 1987) 

and reduce neophobia for new foods (Cooke, 2007). Thus, we believe that increasing children’s 

familiarity with pulses will eventually increase their liking and possibly increase their acceptance 

of pulses.  

The acceptability of the extruded puff snacks with the flavors red pepper and lime and the 

white cheddar were also average. As 67% and 46% of the participants who took part in the 

sensory evaluation of the red pepper and lime and white cheddar flavor, respectively, rated it as 

“Yummy.” Studies have also shown that children between the ages of two and six years are 
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relatively picky eaters, with this behavior possibly decreasing with age (Mcfarlane & Pliner, 

1997).  The unwillingness to try novel food items like the extruded pulse product could be 

explained by the pickiness behavior and a lack of unfamiliarity to this particular food item. 

 The lentil pasta was also rated moderately with 59% of the participants, who evaluated 

the product rated it as “Yummy.” The recipes receiving the highest rating of “Yummy” were the 

refried bean wrap (92%) and the lentil smoothie (72%). Interestingly, these promising results 

could be attributed to the children actually prepared these recipes as a part of their curriculum 

activities. The importance of involving children in food preparation is supported by a similar 

study from Liquori, Koch, Ruth Contento and, Castle, (1998), which evaluated the outcome of a 

nutrition education program with classroom cooking experiences among elementary school 

children. The results showed that cooking experiences, along with nutrition education, increased 

the consumption of whole grains and vegetables. Therefore, incorporating more cooking 

activities into the PDTK lesson plans can possibly increase the consumption of pulse-based 

dishes.  

5.10 Strengths and Limitation 

This study had several strengths, among them is the potential of the educational resource 

(PDTK) to expand and diversify diets of children in childcare centers in Saskatchewan. The 

study is unique as it is the first of its kind to introduce pulses to young children, aged three to 

five years, through the application of a nutrition curriculum in Canada. However, there were a 

few limitations to this study. The first limitation was the absence of participants on several data 

collection days, which resulted in obtaining unbalanced data that could have affected the 

findings. Secondly, due to the convenience sampling technique used, the findings obtained 

cannot generalized for all childcare centres in Saskatchewan. Using a convenience sample can 

result in several biases that can ultimately affect results. In addition, the sample obtained may not 

be an identical representation for the targeted population. The population selected for this 

particular study were also previous participant of the Healthy Start- Depart Sante program. 

Healthy Start- Departe Sante is an intervention geared to promoting physical activity, physical 

literacy and healthy eating among childcare centres. The last limitation is the differences 

between the implementation strategies used between two centres. The two different approaches 

(teacher-led vs. researcher led-nutrition expert) could have influenced results. As a teacher’s lack 
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of confidence in teaching new nutrition concepts, lack of training and time pressure are all 

possible hindering factors in implementing a nutrition curriculum. 

5.11 Conclusion 

Saskatchewan is one of main producers of pulses and exploring mechanism needed to 

bridge the gap between producers and consumers is of utmost importance due to the economic 

and health benefits associated with consuming pulses. Evaluating the feasibility and acceptability 

of a nutrition intervention to promote the consumption of pulse-based products highlights 

potential avenues to improving pulse intake in Saskatchewan. As the purpose of this study was to 

explore an intervention designed to promote pulse consumption as a part of healthy eating 

initiative that would lead to changes in knowledge, preferences and food consumption. 

Findings suggested that with a few modifications to the educational resource (PDTK), it 

is possible to improve pulse knowledge among preschools and staff members of the childcare 

centres. Lesson plan activities increased the acceptability of novel recipes, and, through 

exposure, cooks found most pulse-based recipes to be acceptable and were willing to include 

them in the centres’ menus. Both the successful and unsuccessful components provided a path 

for design improvement, scale-up opportunities and efficacy testing. Although sustainability 

aspects (long- term effects) were difficult to measure in this study, incorporating pulses into 

childcare menus is a promising start to promoting healthy eating habits and increasing pulse 

consumption among children.  

5.12 Implications for Future Research and Practice 

Piloting the Pulse Discovery Tool Kit (PDTK) educational resource showed promising 

results to increase consumption of pulse-based products among children ages three to five years. 

However, future studies are needed to determine the effectiveness of the PDTK recipes by 

increasing the amount of pulse exposure children received over an extended period of time. 

Additionally, increasing the parental engagement in future studies, is a possible avenue to 

explore long term acceptance of pulse-based products in Saskatchewan. Future research is also 

needed to investigate the likely effects of childcare centres having full autonomy of the PDTK. 

Lastly, exploring the possibility of introducing a control group to determine the overall 

effectiveness of the intervention is also a possible area of upcoming investigation.   
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The findings provided pertinent information for nutritionists and health practitioners in 

promoting healthy eating habits in childcare centres. Nutrition professionals should explore the 

possibilities of closely working with childcare centres in implementing health eating strategies, 

especially when introducing novel food items. Cooking workshops taught by nutrition 

professional, targeting staff members of childcare centres are potential avenues to increase 

confidence in preparing and cooking pulses thereby increasing its consumption. Overall, 

increasing familiarity through education and sensory evaluations may help to alter dietary 

choices.  

In conclusion, the design of the intervention consisted of multiple components such as 

meal preparation opportunities, lesson plan activities and sensory evaluation, all intended to 

increase knowledge of pulses. The study highlighted the potential of childcare centres and staff 

members as important venues and personnel for teaching young children about healthy eating 

habits. Results obtained provided ground-breaking opportunities for potential studies that want to 

introduce novel food items in childcare centres, as well as other institutions that may consider 

integrating this educational resource into their school curriculum. Most importantly, this study 

can act as a guide for project expansion for introducing pulse-based products in and outside of 

Saskatchewan.  
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Appendix A:  3-point hedonic scale  

 

 

  



 

124 
 

Meet the Pulses- Pre and post-test tools for children (3-5 years old)                               

Appendix B- Pre and Post Children Questionnaire 
 

Instructions:  Tell us which one of these pictures are beans? 

 

 

 

 

http://www.pulsecanada.com/food-health/what-is-a-pulse/bean 
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Instructions:   (1).What is the name of these pulses?  

 

 

 

 

 

 

 

 

http://www.pulsecanada.com/food-health/what-is-a-pulse/chickpea 

 

 

 

 

 

 

 

 

 

 

Instructions: (1) What is the name of these pulses? 

 



 

126 
 

 

        

 

 

 

 

 

 

 

 

 

 

Instructions:  (1) What is the name of this pulses?  
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http://www.pulsecanada.com/food-health/what-is-a-pulse/bean 
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Instructions: (1) What is the name of these pulses? 

 

 

 

 

 

 

http://www.pulsecanada.com/food-health/what-is-a-pulsepea 
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Appendix C: Lesson Plan Weekly Evaluation Form 

Date of lesson………………………….   

Tittle of the lesson…………………………………………………………………………… 

1. How would you rate the clarity of the instructions given? (Please circle one)  

 

Poor        Fair         Good            Very Good             Excellent  

 

2. Do you think the learning objectives are appropriate for that particular age group (Please circle 

one)   Yes    No  

Please explain your answer ………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

3 Did you omit parts of the lesson?  (Please circle one) Yes    No                           

If yes, which part of the lessons were omitted and why?  ………………………………………… 

……………………………………………………………………………………………………… 

………………………………………………………………………………………………………  

4. How did the children react to the lesson? Please explain.............................................................. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

5. Were the children engaged into the activities? (Please circle one) Yes or No. Please explain  

…………………………………………………………………………………………………….. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………. …… 

6.  Is there are any part of the overall lesson plan that needs modification (please circle one) Yes 

or No  

Please explain your answer ……………………………………………………………………… 

……………………………………………………………………………………………….. 
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……………………………………………………………………………………………….. 

……………………………………………………………………………………………… 

7. Did you like the activities of the lesson plan? (Please circle one) Yes or No. If no please 

explain ….................................................................................................................................. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

8.  Are the activities easily coordinated or easily understood? Yes or No. If no what would you 

improve ……………………………………………………………………………………………. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………   

9.. Please provide us with any comments or suggestions regarding the lesson 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………
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Appendix D: Childcare Staff (cook) Questionnaire 

Instructions: Please check (√) the response that is applicable and answer the questions below 

Gender:  Male ( )    Female ( ) 

 Training and Experience 

1. How many years or months of training did you receive? ……………………………………        

2. How long have you been cooking at this institution? 

Less than 1 year ( ) 1-3 years ( )   4-6 years ( ) 7-9 years ( )    Greater than 10 ( )          

 3. Have you prepared pulse based dishes at his facility? If so, list the type of pulse based dishes 

you prepare at this facility in the last 3 months 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

(b) What are the opportunities to include more? Please explain ………………………………… 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………..  

 

4. What are the benefits to cooking pulses within your facility?  Please explain ………………. 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

5. Are there any barriers to cooking pulses at this facility? Please explain ……………………… 

…………………………………………………………………………………………………….. 

……………………………………………………………………………………………………. 

…………………………………………………………………………………………………… 

6. Please provide examples of recipes used? ……………………………………………………… 

………………………………………………………………………………………………….. 

…………………………………………………………………………………………………..  

8. Do you think the children would like pulse based dishes? Please explain your answer ……… 

……………………………………………………………………………………………………. 

9.   Do you think pulse based dishes should be incorporated into the menus of the childcare 

center? Please explain your answer…………………………………………………………… 
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…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………… 

Post survey questions 

Instructions: Please answer the following questions 

1.  Did you like the recipes in the PDTK?   Yes      No  

Please explain your answer …………………………………………………………………........ 

……………………………………………………………………………………………………. 

……………………………………………………………………………………………………. 

2. Did you think the PDTK recipes were possible to prepare at your facility? Yes    No 

Please explain your answer ……………………………………………………………………. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

3. Which one of the recipes did you find complicated? .................................................................. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

…………………………………………………………………………………………………….. 

4. Which one of the recipes did you try? 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

5. Which of the recipes you liked the best? ..................................................................................... 

………………………………………………………………………………………………… 

(a) Please explain your answer………………………………………………………………  

……………………………………………………………………………………………… 

6. Which one of the recipes you liked the least.............................................................................. 

…………………………………………………………………………………………………….. 

(b) Please explain your answer 

………………………………………………………………………………………………

…………………………………………………………………………………………… 
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Appendix E: Interview questions for teachers  

 

(1) Please describe your experience with the Pulse Discovery Tool Kit  

(2) Did you enjoy participating in the delivery of the PDTK Curriculum  

(3) Do you think it is feasible to integrate the PDTK into the existing curriculum? 

(4)  During the delivery of the PDTK, have you coordinated any of the following activities?  

(a)  Stories  

       (b) Other activities 

        (c)Background reading  

(5) Do you believe the PDTK is a good idea for children? (Yes or No) Please explain  

 (6) Were the children in the classroom engaged in the lesson plans?  Please explain  

(7)  Do you have any suggestion on improving the acceptability of this curriculum within 

childcare centers?  

(8) What challenges did you foresee in delivering the PDTK program?   
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