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Abstract 	

About 40% of young adult females engage in dysregulated eating behaviors (Goldschmidt et al., 

2018) which is concerning because this can serve as an antecedent to clinical eating disorders 

(Bryla, 2003). Research suggests that dysregulated eating may result from the blocking or 

frustration of three fundamental psychological needs of autonomy, competence, and relatedness 

(Deci & Ryan, 2000). Conversely, satisfaction of these three needs may contribute to more 

regulated and healthier eating patterns. More specifically, the supporting and/or thwarting of the 

need for relatedness seems to have the most robust association with individuals’ eating 

behaviors. The purpose of this study was to experimentally test the impact of relatedness support 

and thwarting on eating regulation. Female undergraduate students (N = 82; Mage = 19.21) first 

played a “Boggle” game during which they experienced connecting, rejecting or neutral 

interactions with the researchers, as part of the need manipulation. They then participated in a 

bogus chocolate taste test. Dependent variables included the amount of chocolate eaten, 

positive/negative affect, state anxiety, intrinsic motivation, and game performance. One-way 

ANOVAs and ANCOVAs suggest that when individuals experienced relatedness thwarting, they 

consumed more food (d = .45), experienced more negative mood (d = .66), less positive mood (d 

= .73), and less intrinsic motivation (willingness to recommend experience, d = .76) than those 

who experienced relatedness support. Tendencies toward emotional eating and eating more or 

less in response to stress did not influence the amount of chocolate consumed. Overall, the 

findings were supportive of self-determination theory’s propositions about basic psychological 

needs and indicated that when individuals feel socially rejected or undermined, they are more 

likely to engage in dysregulated eating and experience ill-being.  
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Introduction	

A convergence of societal pressures about physical appearance and people’s own desire 

to appear “attractive” have likely contributed to a rise in rates of dysregulated eating patterns that 

may paradoxically contribute to obesity and disordered eating. Notably, more than 60% of 13 

year old girls and over 60% of women older than 50 years report a fear of gaining weight (Micali 

et al., 2014). It is not surprising, then, for people driven by such fears to engage in unhealthy 

weight loss behaviors such as compulsive exercising, self-induced vomiting, and restrictive 

dieting. A larger proportion of the adult women in the U.S. engage in less severe dieting 

behaviors including consuming fewer calories (63%), consuming less fat (58%), and skipping 

meals (9%; Kruger et al., 2004). 	

Contrary to what many people believe, evidence suggests that such restrictive eating 

practices may actually contribute to the development of obesity (Stice et al., 1999) and eating 

disorders such as anorexia nervosa, bulimia nervosa, and binge eating disorder (Wadden et al., 

2004). It is estimated that about 7% of the total population has a diagnosable eating disorder 

(Smink et al., 2012), with many more people engaging in problematic eating behaviors consistent 

with subclinical levels of eating disorders (i.e., disordered eating; Bryla, 2003). This paradoxical 

phenomena of increasing societal pressures for thinness and restrictive eating practices and 

corresponding increases in obesity rates are notable. Thus, there is an increasing focus on better 

understanding the psychological factors and motivational processes that underlie eating 

(dys)regulation.  	

Self-Determination Theory 	

Recent efforts to explain dysregulated eating have stimulated research linking eating 

behaviors and self-determination theory (SDT). SDT is an empirically-based theory of human 
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behavior and development that examines how social-environmental conditions either facilitate or 

thwart the inherent human capacities toward psychological growth, engagement, and wellness 

(Ryan & Deci, 2017). The basic psychological needs theory, which is a sub-theory of SDT, holds 

that for an individual to experience optimal functioning, well-being, and vitality, the satisfaction 

of three basic psychological needs -- autonomy, competence and relatedness -- are required. 

Need satisfaction refers to a state wherein an individual is able to meet the three basic 

psychological needs in a way that fosters optimal motivational functioning and well-being (Ryan 

& Deci, 2007). Autonomy involves the ability to carry out tasks in accordance with one’s own 

will as opposed to being coerced into doing something. Competence refers to experiencing a 

sense of efficacy or feeling adept at a task rather than ineptness and incapability. Relatedness 

denotes feeling connected to and cared for by others in comparison to feeling lonely and 

alienated (Deci & Ryan, 2000). 	

Not only can low satisfaction of any of these needs hamper psychological growth and 

well-being, but the active thwarting of needs can be especially harmful and even pathogenic 

(e.g., Bartholomew et al., 2011). Thus, need thwarting may be defined as the process of 

undermining any of the three basic needs wherein the individual experiences frustration and 

subsequent compromised functioning and ill-being (Bartholomew, 2011). Notably, low need 

satisfaction and need frustration are experienced as two separate and orthogonal processes with 

psychological needs. One reason for this is that literature has consistently found that the two 

constructs are associated with distinct outcomes. For example, need satisfaction is associated 

with increased wellbeing, intrinsic motivation and productivity (Bartholomew, 2011; Longo et 

al., 2016), whereas need-frustration has been implicated in the development of ill-being or 

pathology (Bateman, 2011). Similarly, this dichotomous conceptualization of need frustration 
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and need satisfaction has found support by a number of studies testing statistical models for this 

distinction. For example, Cordeiro et al. (2016) and Longo et al. (2018) compared a model with 

three factors for each need (autonomy, competence, satisfaction) versus a model with six factors 

(autonomy satisfaction, autonomy frustration, competence satisfaction, competence frustration, 

relatedness satisfaction, relatedness frustration). They found a poor fit for the three factor model 

or a unidimensional perspective of need satisfaction and frustration being on the same 

continuum. A good fit (with intercorrelations among the six factors) was found for the other 

model which provides support for satisfaction and frustration being separate constructs.	

According to SDT theory, frustration of needs gives rise to two maladaptive coping 

responses: need substitutes and compensatory behaviors (See Figure 1; Ryan et al., 2006). Need 

substitutes are goals that people engage in to make up for a lack of need satisfaction. For 

example, prioritizing physical attractiveness may be pursued in lieu of satisfying one’s need for 

genuine interpersonal connections and relatedness. On the other hand, compensatory behaviors 

may involve an excessive upheaval against self-control, for example binge eating (Verstuyf et 

al., 2012), or the development of rigid behavior patterns that provide a sense of structure, 

predictability, and security (Vansteenkiste & Ryan, 2013), such as extreme restriction of food 

consumption or choices (Verstuyf et al., 2012).	

Need Satisfaction and Regulated Eating	

Need satisfaction has been found to be associated with a healthier diet and eating 

behaviors (e.g., higher intake of fruits and vegetables; Ryan et al., 2008). In a diary study, daily 

fluctuations in psychological need satisfaction were associated positively with daily fluctuations 

in healthy eating behaviors (Verstuyf et al., 2013). Additionally, when an individual’s needs are 

relatively satisfied, the level of need satisfaction works to preclude the development of 
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dysregulated eating. Bégin et al. (2018) found that for women, the higher their satisfaction of 

their basic psychological needs, the more autonomously they regulated their eating behaviors, the 

less they adopted disordered eating behaviors and attitudes and the higher their reported 

satisfaction with life. 	

Need Frustration and Eating Dysregulation	

Need frustration appears to contribute to the development of need substitutes (e.g., 

endorsement of thin ideal) or compensatory behaviors (e.g., rigid restrictive eating, excessive or 

uncontrolled eating). Initial evidence suggests that need frustration may be implicated in the 

etiology of disordered and dysregulated eating (Kopp & Zimmer-Gembeck, 2011). For instance, 

using diary study methodology, frustration of the basic psychological needs of autonomy, 

competence, and relatedness were found to be associated with disordered eating attitudes 

(Bateman, 2011). 	

 As a consequence of need frustration, binge eating (a compensatory behavior) has been 

explained using two models. The first, the escape-from-awareness model (Heatherton et al., 

1991), holds that individuals will binge eat to divert their attention away from emotional distress 

produced by high standards and self-criticism. In contrast, the affect regulation model (Hawkins 

& Clement, 1984) suggests that binge eating is a mechanism to cope with negative emotions by 

deriving comfort from food. As one would expect, emotional eaters (those with a tendency to eat 

when emotionally aroused; O’Conner & O’Conner, 2004), appear especially likely to report 

more binge-eating symptoms on days that basic psychological needs are thwarted (Verstuyf et 

al., 2013). 	

In the case of another compensatory behavior -- extreme restriction of food -- success in 

living up to this stringent behavioral pattern may result in short term satisfaction. However, 
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failure to succeed with rigid restriction can result in overeating or binge eating as it is perceived 

that the diet is already “blown” (Shafran et al., 2000). It may also be that the failure to maintain 

restrictive eating leads to negative emotions, which then contributes to binge eating (Macht, 

2008; Spoor et al., 2007).    	

Proximal Effects of Need Thwarting on Eating Regulation	

Previous research on SDT and eating regulation suggests that psychological need 

thwarting may have a long term and enduring positive relationship with dysregulated eating 

behaviors (Bateman, 2011). However, the more immediate impact on eating regulation, for 

example on the same day or immediately following the need thwarting event, is yet to be studied 

sufficiently and warrants further investigation. To our knowledge only two studies have 

investigated this question, both of which used daily diary methodology. One daily diary study 

(Verstuyf et al., 2013) that tested the impact of day-to-day variation in need frustration and 

satisfaction on binge eating symptoms, found that young adult women experienced more binge 

eating symptoms on days their needs had been thwarted. The researchers concluded that this 

association between need thwarting and binge eating symptoms was dynamic and only took 

place within the day. This study also found that relatedness frustration was strongly associated 

with binge eating symptoms (Verstuyf et al., 2013). The second daily diary study (Bateman, 

2011) found that need thwarting had a strong positive association with eating dysregulation 

attitudes, but the time course of that relationship was likely delayed. They also found a 

relationship between need thwarting and negative affect as well as stress on the same day 

(Bateman, 2011). Therefore, more research related to the proximal influences of need thwarting 

on eating behaviors may add to the understanding and body of literature that has established 

more distal and general need thwarting associations with dysregulated eating.	
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Importantly, the use of an experimental design and testing of the effects of need 

thwarting versus need satisfaction would fill a methodological gap and offer clearer causal 

inferences about dysregulated eating. Although there are some experimental manipulations 

testing SDT in contexts such as sports (Fransen et al., 2018), health behaviors (Halvari et al., 

2017), and exergaming (Weathers-Mayer, 2015), we did not identify any published studies using 

an experimental paradigm to examine the effect of thwarting or supporting needs on eating 

behavior. 	

Importance of Need for Relatedness	

 As mentioned previously, the need for relatedness involves having a deep and meaningful 

sense of connection with others as opposed to feeling alienated. It appears that the satisfaction as 

well as the frustration of relatedness can have important implications in several different areas, 

e.g., relatedness satisfaction results in an increase in prosocial motivation and the intention to 

volunteer (Pavey et al., 2011), enhanced performance on cognitive tasks, intrinsic motivation and 

positive affect (Sheldon & Filak, 2008), increased engagement in pro-environment behavior 

(Cooke et al., 2015), and increased motivation to learn (Niemiec & Ryan, 2009). Importantly, 

Sheldon and colleagues (2010) found that progressing towards goals that enhanced the 

participants’ sense of relatedness yielded the strongest benefits in terms of experienced well-

being in comparison to competence and autonomy enhancing goals. Conversely, thwarting of 

relatedness may result in higher negative affect (Sheldon & Filak, 2008). 	

With respect to examining eating behaviors, Sproesser et al. (2014) tested the effect of 

social inclusion and exclusion on food intake to ultimately study complementary adjustment of 

food consumption. Complementary adjustment of food consumption can be understood as a 

compensatory eating pattern wherein people who show a certain eating response to stressful 
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situations for instance, might show a complementary eating response in other situations. The 

inclusion/exclusion manipulation included receiving rejecting (social exclusion group), accepting 

(social inclusion group) or neutral (control group) feedback from the participants’ partner after 

the partner supposedly reviewed the participant’s videotaped message. The participants’ partners 

(who were confederates in the study) decided to decline meeting with the participants (exclusion 

group), evaluated the participants favorably and looked forward to meeting them (inclusion 

group) or communicated that they had to cancel their participation (control group). Although an 

SDT framework was not explicitly studied, there is notable similarity to the need for relatedness 

in that the researchers manipulated “social inclusion” by giving participants either accepting or 

rejecting feedback from another individual. Thus, it appears that relatedness needs were either 

satisfied or thwarted in the process. Results indicated that in the social exclusion condition, stress 

hyperphagics (individuals who habitually eat more in response to stress) consumed much more 

ice-cream as compared to stress hypophagics (individuals who habitually eat less in response to 

stress). The opposite pattern was found in the social inclusion condition. That is, hyperphagics 

consumed less ice-cream than hypophagics. A particular merit of this study was the use of a 

“bogus taste test” because this method measures the actual consumption of food intake while 

eliminating the bias of self-report and retrospective memories of eating behavior (Evers et al., 

2009).	

Thus, it appears that in the two studies that hold the greatest relevance to the present 

study (i.e., Sheldon & Filak, 2008; Sproesser et al., 2014), more consistent effects have been 

found with respect to the need for relatedness. For instance, Sheldon and Filak (2008; which 

forms the basis of a conceptual replication for “part 1” of the present study) found that 

relatedness satisfaction resulted in enhanced performance on cognitive tasks, intrinsic motivation 
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and positive affect. Similarly, Sproesser et al. (2014; which forms the basis of a conceptual 

replication of “part 2” of the present study) found significant differences in eating as a result of 

manipulation of relatedness. 	

Laboratory Studies of Eating Behavior	

Self-report methods for measuring food intake such as food frequency questionnaires and 

dietary recalls have been used frequently in research studying eating behaviors. In spite of their 

popularity, their validity has been questioned on account of issues such as misreporting by the 

participants which may include omission of information, incorrect estimation of food intake, and 

memory lapses (Gibson et al., 2017). On the other hand, laboratory measurements of food 

consumption present a much more methodologically sound approach for studying eating 

behaviors by potentially eliminating some extraneous variables (Buckland & Dalton, 2018). An 

important consideration, however, is that if deception about the true nature of the study is not 

ensured, the food intake may be influenced by demand characteristics as opposed to the effect of 

the independent variable. 	

The bogus taste test is a type of laboratory method that provides an opportunity for the 

unobtrusive measurement of food intake. Typically, the amount of food consumed is estimated 

under the guise of a taste test wherein participants are led to believe that the true purpose of the 

study is to ascertain their taste perceptions of the food with which they are presented. 

Participants are then given food rating forms where they evaluate the foods on attributes such as 

taste, texture, appearance, and color. In order to reduce the potential confounding effects of the 

presence of others (Cruwys et al., 2015) and awareness that eating behavior is being monitored 

(Robinson et al., 2016), researchers usually leave the room for several minutes and let the 

participant rate and eat the food by themselves. The weight of the remaining food is then 
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compared with the original weight of the food. Robinson and colleagues (2017) reviewed 31 

bogus taste test studies and found that the test was a valid method given its sensitivity to 

experimental manipulations, and all variables in their review that had previously been identified 

as being reliably associated with food intake in other paradigms (e.g., hunger, sex, liking of food) 

were also associated with taste test food intake. It appears that bogus taste tests typically make 

use of sweet foods such as milkshakes (Bongers et al., 2013), ice-cream (Lee et al., 2007), 

licorice (Jansen et al., 2009), marshmallows (Guerrieri et al., 2009), raisins (Evers et al., 2009), 

donuts (Adams & Leary, 2007), and chocolates (Adams & Leary, 2007; Evers et al., 2009; 

Guerrieri et al., 2007; Guerrieri et al., 2009; Houben & Jansen, 2011; Houben & Jansen, 2015). 

Chocolate appears to be the most frequently used food in bogus taste tests and the food of choice 

in the current study.	

Individual Differences in Eating Behavior	

 Individuals differ in their eating behavior in response to various internal and external 

cues. More specifically, individuals’ food consumption may vary as a product of the degree to 

which they are an “emotional eater.” Emotional eating is defined as eating in response to feeling 

states, especially those that are perceived as stressful and negative (Timmerman & Acton, 2001) 

such as perceived stress, worry, boredom, and depressed mood (Goossens et al., 2009). The 

tendency to overeat in more stressful situations and undereat in less stressful situations is called 

hyperphagia and the tendency to undereat in more stressful situations and overeat in less 

stressful situations is called hypophagia.	

 Emotional eating is problematic because it is associated with reduced awareness of 

internal hunger and satiety cues (Tan & Chow, 2014), which may ultimately lead to consuming 

unhealthy foods (those higher in fat and calories) whether or not one is hungry, eating quickly, 
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and/or eating larger quantities (Wildermuth et al., 2013). Emotional eating tendencies serve to 

function as a maladaptive coping strategy (Frayn et al., 2018). In fact, Zellner and colleagues 

(2006) found that people (particularly women) who were stressed consumed more chocolate than 

individuals who were unstressed. 	

 Research on the impact of an emotional eating style on food consumption has yielded 

mixed findings (e.g., van Strien et al., 2009) with a slight majority of studies concluding that 

emotional eating results in overeating (Geliebter & Aversa, 2003). In a review of studies focused 

on emotional eating, Macht (2008) found that in about 40% of the studies on non-restrained, 

normal individuals, participants ate more after experiencing negative affect, whereas in 40% of 

the studies a diminished rate of consumption was observed. In the remaining proportion, no 

significant change in food consumption as a result of negative affect was observed.  	

Specific Aims and Hypotheses	

The aim of the present study was to examine the impact of the supporting and thwarting 

of the need for relatedness on eating regulation using an experimental design. Participants were 

randomly assigned to a condition in which we attempted to support (need supporting condition) 

or thwart (need thwarting condition) their relatedness needs, or withhold support and avoid 

thwarting of needs (control condition). A bogus taste test was used to measure the primary 

outcome of food consumption following the manipulation. Performance on a task (a word game), 

positive/negative affect, state anxiety/stress, and intrinsic motivation were also assessed as 

outcomes. It was hypothesized that individuals in the need thwarting condition would: (a) eat 

more chocolate, (b) perform worse on the Boggle game, (c) report less positive affect, (d) report 

greater negative affect, (e) report higher state anxiety, and (f) report less intrinsic motivation for 

the task compared to participants in the need supporting condition. Participants in the control 
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condition were expected to score between the other two conditions on each of these variables. In 

addition, we hypothesized that individual differences regarding how people eat in response to 

negative emotions would moderate the effect of the amount of chocolate eaten. Specifically, it 

was hypothesized that individuals high in emotional eating tendencies and/or hyperphagia 

(tendency to eat more in response to stress) would consume more food as compared to 

individuals high in hypophagia (tendency to eat less when stressed) in the need thwarting 

condition. Neither emotional eating tendencies nor hyper/hypophagia status would moderate 

eating in the need supporting or control conditions. 	

Research Design and Method	

Study Design	

The proposed study used a between subjects experimental design with three conditions. 

Participants were randomly assigned to: (a) need thwarting, (b) need supporting, or (c) control 

condition (where the need was neither actively supported or thwarted). Dependent variables 

included: self-reported positive and negative affect, performance on a cognitive task, intrinsic 

motivation, state anxiety and actual food consumption. Potential moderators of food 

consumption included emotional eating and hyper/hypophagic eating style. The present study 

was approved by the university’s institutional review board (IRB).	

Participants	

Participants (N = 82) were female undergraduates, who were randomly assigned to one of 

the three conditions: relatedness supporting (n = 28), relatedness thwarting (n = 28) or control 

condition (n = 26). They were at least 18 years old, and were recruited from a subject pool of 

students in psychology courses at a mid-sized Midwestern university. Only female students 

participated in the study because they are more likely to increase consumption of unhealthy, 
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sweet foods when stressed as compared to men (Zellner et al., 2006). The mean age of 

participants was 19.21. In terms of race/ethnicity, the majority of participants were White 

(85.5%), followed by Asian or pacific islander (7.3%), Black, Non-Hispanic (3.7%), and other 

(3.7%). The average BMI of the sample was 23.98. Participant characteristics by group can be 

found in Table 1. 	

The sample size needed for adequate power was estimated using G*Power 3.1 (Erdfelder 

et al., 1996) with an aim to detect a small effect size. Robinson et al. (2017) conducted a 

participant-level analysis of 31 experimental studies using the bogus taste test, and found small 

(ηp2 = 0.02), but consistent effects of manipulations on amount of food consumed.  The average 

effect size for experimental conditions hypothesized to result in eating more food than the 

control group was d = .11, the average effect size for conditions hypothesized to result in eating 

less food than the control group was d = .27, and the average effect size of the difference 

between the two non-control groups was d = .38. Given this small expected effect, we calculated 

that we would need a total sample size of 441 participants to find a statistically significant result 

(80% power, p < 0.05) for the amount of food consumed. Given such a large sample size would 

not be feasible and the typical effect size is known (d = .11-.38), a reasonable approach would be 

to emphasize interpretation of effect sizes rather than inferential statistical tests, both in terms of 

interpreting the results as well as determining when to conduct post-hoc tests for the amount of 

food consumed. For other variables tested in the present study, the interpretation will focus 

primarily on statistical significance and effect sizes will be provided to supplement those results. 

In their review of 140 laboratory studies of human eating behavior, Robinson et al. (2018) 

reported that the median number of participants per condition for between-subject designs was 

26 and small effects were typically found.	
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Procedures	

The participants were sent an email a day prior to their scheduled session, asking them to 

refrain from eating or drinking anything (except water) for two hours before coming to the 

psychology laboratory. Sessions were scheduled between 12:00 p.m. and 8:00 p.m. when food is 

typically consumed by most college students. Upon arrival, the participants were instructed that 

there were two independent studies (being conducted by two different student researchers), and 

were given a (supposedly) common consent form. “Study 1” was described as researching the 

relationship between student characterics and enjoyment and performance on a game, whereas 

“Study 2” was described as studying how preferences for different types of tastes influence 

eating patterns.	

Participants were randomly assigned to one of the three conditions and sessions were run 

one at a time by two research assistants (one for each of the two parts of the study). Participants 

in the need thwarting and supporting conditions were administered demographic questions 

verbally as part of the manipulation of relatedness, whereas the control condition participants 

completed a written version. Next, depending on condition, participants heard different 

instructions in order to manipulate relatedness (see Appendix A). Participants were then 

introduced to the word game “Boggle,” (described below) using a general set of instructions and 

explanation of rules, followed by an opportunity to practice. The main game phase involved 

three Boggle grids each lasting for 3 minutes. Every participant was given the same grids in 

order to standardize the difficulty level. 	

The need for relatedness was manipulated using methods similar to Sheldon and Filak 

(2008), though the manipulation was extended through most of the experimental session, and 

included more verbal and nonverbal attempts to manipulate relatedness (described below). The 
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participants then filled out the, Positive and Negative Affect Schedule, State-Trait Anxiety 

Inventory, questions assessing intrinsic motivation and the satisfaction and frustration of the 

three psychological needs in the current context. The participants were thanked for their 

participation in “Study 1” after which, the second research assistant introduced “Study 2.” The 

actual intake of food was assessed using a bogus taste test. Participants were first provided with 

five bowls, each full of 550g (±1g) of different types of chocolate chips (i.e., milk, dark, white, 

peanut butter, and semi-sweet) and were asked to evaluate each one in terms of taste, sweetness, 

cocoa flavor, creaminess, milkiness, smooth texture, and provide an overall rating. The order of 

the bowls, which were brought in a tray and then laid out on a table, varied between participants, 

to reduce order effects. Each bowl had a spoon in it and the participants were provided with a 

plate to be used for putting the desired amount of chocolate chips on it to taste and provide the 

taste ratings. Participants were encouraged to taste as much chocolate as they wanted. Due to the 

large amount of chocolate provided and style of bowl, the participant could reasonably have 

several spoonfuls of each type of chocolate without much notice (i.e., little signs of depletion in 

overall amount). Then, during the taste test, the experimenter left the room for 7 minutes on the 

pretext of preparing additional questionnaires. The experimenter indicated they would be gone 

for several minutes, and then closed the door so that participants could feel more comfortable 

eating as much as they wanted without being observed. Following this, participants were asked 

to complete a measure of emotional eating and additional items asking about height, weight, and 

diet quality. The questionnaire was administered after the taste test so as to not prime the 

participants about the true purpose of the study or influence their eating behavior. After this, the 

second research assistant measured how much chocolate had been consumed using a food scale 
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in a separate room, while the first research assistant carried out the debriefing process with the 

participant.	

Finally, a funneled debriefing was used during the debriefing process to obtain 

relatedness ratings for how the researchers treated the participants, obtain an estimation of 

condition assignment and to determine awareness of study purposes (see Appendix A; Bargh & 

Chartrand, 2000). The true purpose of the study was eventually revealed, participant questions 

were addressed, and participants were then thanked for their participation. Participants were also 

given the opportunity to withdraw their data due to the deception used in the study; none chose 

to do so.	

Need Manipulation. The research assistants who carried out the experimental 

manipulation underwent training sessions in order to accurately and convincingly portray  the 

required verbal and nonverbal behaviors. As the first step, three videos, each representing one of 

the three experimental conditions, were created by two of the primary investigators to create a 

model for how to implement the manipulation. Next, every research assistant met with one 

primary investigator who gave a demonstration (as the researcher) of how to speak and behave in 

the experimental condition chosen for practice. This was followed by the research assistant 

practicing the manipulation, with the primary investigator as the participant and was given tips 

and feedback. Every research assistant had at least two practice sessions (but more if needed) 

before conducting the study with actual participants.	

In the supporting condition, acknowledgement, care, and interest was expressed by the 

researcher both verbally (e.g., “One thing I want you to know is that everybody is unique, and so 

it is important to learn about each person as an individual. Because of this, I am trying to 

understand your approach to learning. So, I hope you’ll share your experiences with me after 
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you’re done”) and non-verbally (e.g., using a friendly tone, smiling frequently, maintaining good 

eye contact). Conversely, in the thwarting condition, the researcher displayed disinterest and lack 

of care or concern both verbally (e.g., “One thing you need to know is that to me, everybody is 

the same. We aren’t really concerned about you as an individual, we only care about your 

performance in our experiment, that is, the data. So we can be as efficient as possible, please 

keep your observations to yourself during the process”) and non-verbally (e.g., using an 

aggressive tone, frowning frequently and maintaining poor eye contact). Researchers adopted a 

more neutral style of interaction in the control condition. The complete script is provided in 

Appendix A. 	

Materials	

Boggle. Boggle is a timed cognitive task that requires a player to create as many words as 

possible from a 4 x 4 letter grid. The game was chosen because most people find it interesting 

and engaging, which may help reduce demand characteristics as well as lend itself well to the 

manipulation of relatedness using verbal instructions. For the present study, the game was played 

using Boggle puzzles taken from a book (Lamford & Cansfield, 1999) and the same hints were 

provided to all three conditions to help the players get familiar with the game. 	

Taste Test. All participants were asked to rate the five types of chocolate chips on six 

dimensions, including taste, sweetness, cocoa flavor, creaminess, milkiness, and texture, as well 

as an overall ranking. Such rating forms have been used in other bogus taste test studies as a 

means of adding to the believability of the task (e.g., Adams & Leary, 2007; Sproesser et al., 

2014). 	

Food items. For the present study, different types of chocolate chips were used (e.g., 

milk, dark, white, mint, semi-sweet) because they were popular, could be stored easily, were 
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relatively less costly, and have been used quite frequently in bogus taste tests (e.g., Adams & 

Learly, 2007; Guerrieri et al., 2009; Houben & Jansen, 2015; Werthmann et al., 2011). 	

Measures	

A number of measures were used in the study; some were used as outcome measures, 

some as manipulation checks, and others as covariates or moderators (See Appendix B). 

Additionally, some just added support to the cover story.	

Primary Outcome Measures	

Amount of Chocolate Consumed. The amount of chocolate chips eaten was determined 

by subtracting the weight (in grams) of the food bowls after the taste test from the pre-taste test 

weight.  	

Performance. Although eating behavior was the key dependent variable, performance on 

the Boggle game was also assessed, as there is little experimental research on the effects of 

manipulation of relatedness on cognitive performance (Sheldon & Filak, 2008). Each of the three 

Boggle games was scored based on the length of the word (three to four letter words = 1, five 

letter words = 2, six letter words = 3, seven letter words =5, and words containing eight or more 

letters = 11 points. Each participant received a final Boggle score which was an average of the 

scores on the two puzzles presented after the hints were provided. This provided specific 

information about the extent to which objective performance was affected by the manipulation. 	

Intrinsic Motivation. This was measured using “enjoyment/interest” in the game and 

“willingness to recommend the Boggle experience.” Two items based on the Interest/Enjoyment 

scale of the Intrinsic Motivation Inventory (Deci et al., 1994) were used, including, “I enjoyed 

the challenges this game provided” and “I would be interested in playing this game again.” 

Responses were captured on a 7 point scale ranging from 1 = not true at all to 7 = very true. The 
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internal consistency reliability for these two items was high (α = .90). These two items provided 

information about the level of participants’ satisfaction with and desire to engage in the game 

because they found it naturally satisfying. 	

The participants completed a brief measure containing three questions (as used by 

Sheldon & Filak, 2008) which assessed their willingness to recommend the study to another 

person. The participants were asked the following three questions in order to determine their 

overall experience: “I would recommend this experiment to a friend,” “I would recommend this 

experimenter to a friend” and “I would recommend the Boggle game to a friend.” Responses 

were captured on a 5 point scale ranging from 1 = strongly disagree to 5 = strongly agree. These 

items had acceptable internal consistency reliability (α = .79).	

Positive and Negative Affect Schedule-General (PANAS). The PANAS (Watson et al., 

1988) is a self-report measure designed to measure positive and negative affect. It consists of 20 

items, 10 measuring positive affect (e.g., interested, enthusiastic) and 10 measuring negative 

affect (e.g., upset, guilty). The general instructions were modified to assess affect at the time of 

the study (i.e., “to what extent do you feel this way right now?”). All items were rated on a 5-

point scale with responses ranging from 1 = very slightly or not at all to 5 = extremely. A total 

score was calculated for each subscale, with a possible range from 10-50; higher scores indicate 

more positive or more negative affect according to the scale. The PANAS has been demonstrated 

to have high internal consistency for both positive affect (α = 0.86 to 0.90) and negative affect (α 

= 0.84 to 0.87; Watson et al., 1988). In the present study, the PANAS demonstrated strong 

internal consistency reliability for positive affect (α = .90) and acceptable reliability for negative 

affect (α = .79). 	
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State-Trait Anxiety Inventory (STAI) -- State Anxiety scale. The STAI (Spielberger et 

al., 1983) is a 40 item self-report measure that assesses both state anxiety (i.e., temporary or 

momentary emotional states as a function of stressful conditions) and trait anxiety (i.e., a long 

standing pattern or tendency to respond to stressful conditions with anxiety). For the present 

study, only the state anxiety items (20 items) were administered to assess the more proximal 

impact of need thwarting or supporting on the experience of stress/anxiety (e.g., “I feel calm,” “I 

feel upset”). Individuals respond to the items based on how they feel at the moment and 

responses range from 1 = not at all to 4 = very much so. A total score is calculated and can range 

from 20 to 80, with higher scores indicative of greater state anxiety. Spielberger et al. (1983) 

reported that the internal consistency reliability of the STAI ranged from .86 to .95. In the 

present study, STAI demonstrated strong internal consistency reliability (α = .93)	

Moderator Measures	

Dutch Eating Behavior Questionnaire (DEBQ) -- Emotional Eating Scale. The 

DEBQ (Van Strien et al., 1986) is a 33 item self-report measure designed to assess three different 

eating behaviors in adults (i.e., emotional eating, external eating, and restrained eating), however 

in this study, only the 13 item emotional eating (overeating in response to negative emotions; 

e.g., “Do you have a desire to eat when you are feeling lonely?”) subscale was used. Responses 

range from 1 = never to 5 = very often, with higher scores indicative of greater endorsement of 

emotional eating. The DEBQ emotional eating subscale has been found to have high internal 

consistency reliability in a non-clinical sample of normal, overweight and obese participants (α = 

0.96 to 0.97; Bohrer et al., 2015). In the present study, the DEBQ emotional eating subscale 

demonstrated good internal consistency reliability (α = .89).	
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Hyper/Hypophagia. The tendency to overeat or undereat when stressed was assessed 

using a single item (Sproesser et al., 2014) to which the participants responded by selecting one 

of the three options: “When other people cause me stress (e.g., partner, friends, relatives, 

colleagues), I eat . . . 1 = much less than usual, 2 = the same as usual, 3 = much more than usual, 

4 = more than usual, or 5 = much more than usual.” Responses 1 and 2 were categorized as 

“hypophagia,” response 3 was “neither” and responses 4 and 5 were categorized as 

“hyperphagia.”	

Manipulation Check Measures	

Psychological Need Satisfaction and Frustration. The satisfaction and frustration of 

each of the three needs, as experienced in the current study, was assessed with 12 items. Two 

items assessed the satisfaction and two items assessed the frustration of each of the three needs. 

The items were modified from the Basic Psychological Need Satisfaction and Frustration Scale 

(BPNSFS; Chen et al., 2015) which has 24 items and is designed to measure both satisfaction as 

well as the frustration of the need for autonomy, competence and relatedness more globally (i.e., 

not specific to a particular context). For the present study, the items were slightly modified to 

make them relevant to the nature of the cognitive task. For example, for relatedness satisfaction, 

the original item was “I feel that the people I care about also care about me” and was reworded 

to “I felt that the researcher cared about me.” All items were rated on a 5-point scale (1 = not 

true at all to 5 = completely true). In the present study, the subscales demonstrated good internal 

consistency reliability for relatedness satisfaction (α = .87), relatedness frustration (α = .82), and 

competence frustration (α = .81). The internal consistency reliability for autonomy satisfaction (α 

= .35), autonomy frustration (α = .54) and competence satisfaction (α = .22) make them 

unreliable measures for analyses and warrant interpretation with caution. There was also wide 
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variability in internal consistencies when examined by condition. For example, the reliability for 

the autonomy satisfaction items increased to α = .52 for the control group but reduced to α = -.16 

for the supporting group. This suggests that items within these scales were measuring something 

other than intended and may have been tapping into some other variables manipulated in the 

study. This measure was intended to serve as a manipulation check to assess the extent to which 

relatedness needs were manipulated, and other needs were mostly not affected.	

Relatedness Rating. Participants’ perceived experience of relatedness with the 

experimenter was assessed using 1 item (i.e., “To what extent did you feel a sense of relatedness 

with the experimenter?”) which was rated on a scale of 1 to 7, with 1 = a very strong sense of 

feeling alienation and 7 = a very strong sense of connection. This item was asked during the 

debriefing phase after explaining the rationale for the need to use deception and subsequently 

explaining the concept of relatedness. This provided additional information about the 

effectiveness of the need manipulation strategies, as some participants may have been reluctant 

to rate their experience with the researcher assistant in a negative way prior to understanding that 

there was intentional manipulation. 	

Other Measures	

Demographics, Background and Eating/Weight Patterns. The participants received a 

survey (verbally administered in the supporting and thwarting conditions or a handout in the 

control condition) containing questions about their demographics (e.g., age, ethnicity), education 

(high school GPA, ACT score) and background (e.g., "How would you describe your 

vocabulary?”). GPA and ACT scores would possibly serve as covariates for the task performance 

outcome and contributed to the cover story about the variables being studied. Items assessing 

diet quality, current and ideal weight, height, and whether participants were (at the time of the 
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experiment) trying to lose weight, were presented after the bogus taste test, so as to not prime the 

participants about the main outcome of the study (i.e., food measurement) or influence how 

much they ate. Weight and height information was used to calculate BMI. The participants were 

asked to indicate their liking for chocolate using 1 item with a 7-point response scale ranging 

from 1 = not at all to 7 = extremely (e.g., Adams & Leary, 2007). Information about “level of 

hunger” was obtained by embedding this construct with other PANAS constructs, as later food 

consumption in the taste test may have been impacted by the level of hunger (Best et al., 2018). 

Preference for chocolate and level of hunger were used as covariates to measure the amount of 

chocolate consumed.	

Statistical Analyses Approach	

The data were analyzed using SPSS (v.26). There were only a few missing values, which 

were either treated using grand mean substitution (for missing BMI and ACT score values), or 

imputing an item value with the individual participant’s mean of the other items in the scale (for 

the STAI and relatedness satisfaction scales). The data were also checked for outliers, which 

were either treated by replacing outlier scores with a value equivalent to ± 3 SD of the 

participant’s group mean for that variable, or if still an outlier, by replacing the score with the 

next closest non-outlier value in that condition (chocolate consumption, PANAS negative affect 

subscale, enjoyment of Boggle). The data were then tested for skewness. If the distribution was 

skewed for a variable in any condition, square root transformation was used for all values across 

conditions. This was successful in treating the skewness for all such variables including 

chocolate consumption, Boggle performance, PANAS negative affect subscale, and willingness 

to recommend Boggle experience.	
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To check for effectiveness of random assignment, group equivalence was tested on 

demographic variables, as well as other possible covariates and moderators, using one-way 

ANOVA (for continuous measures) and Chi-Square (for categorical measures). 	

T-tests were used for preliminary analyses to determine whether there were group 

differences between those who ate within two hours of the experiment versus those who did not, 

as well as between those individuals who may have guessed there was a connection between the 

two studies versus those who did not.	

Correlation analyses were run to test the association among outcome variables, 

moderators, covariates and some background/demographic characteristics. Pearson’s correlation 

was used for continuous variables and Spearman’s correlation was used for categorical variables.	

One-way ANOVAs were conducted to examine differences between groups on most of 

the dependent variables. For variables that had unequal variances, the Welch’s F statistic was 

interpreted (Field, 2018). To examine differences between pairs of groups, Tukey’s post-hoc 

comparisons were conducted when the assumption of homogeneity of variances was met and 

Games-Howell post-hoc comparisons in case of unequal variances (Field, 2018). One-way 

ANCOVAs were conducted to examine the group differences in food consumption and 

performance on Boggle, followed by Šidák-corrected post hoc tests (Field, 2018). Effect size 

estimates (Cohen’s d and partial eta squared, ηp2) were also used to determine the actual 

magnitude of differences. Generally, the respective effect sizes are interpreted as being small (d 

= 0.2, ηp2 = 0.01), moderate (d = 0.5, ηp2 = 0.06), or large (d = 0.8, ηp2 = 0.13). For the amount of 

chocolate consumed, the interpretation will focus primarily on the effect size (small effect sizes 

of ηp2 = 0.02 and ds = 0.1 to 0.4 are anticipated; Robinson et al., 2017), whereas for other 

variables in the present study, the interpretation will consider both statistical significance 
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and effect sizes given the small sample size and use of a between-subjects design. In terms of 

moderator analyses, factorial ANOVAs based upon a 3 (need condition) x 3 (hyperphagia, 

hypophagia, neither) matrix were conducted. In case of a significant interaction, the results were 

to be followed up using simple effects analysis. Because emotional eating is a continuous 

variable, regression-based moderation analysis was performed using PROCESS v3.4.1 (Hayes, 

2018), an SPSS macro, in order to test how the relationship between need manipulation and 

chocolate consumption was impacted by emotional eating. Given there are three groups, the 

model compares the interaction effect for each group compared to the other two groups. The 

PROCESS simple moderation model (Model 1) was used. Bootstrap was fixed to 5,000 iterations 

and produced a 95% confidence interval.	

Results	

Two participants were excluded from the analyses because in the first case (supporting 

condition), the same researcher ran both parts of the experiment. In the second case (control 

condition), the participant’s first language was not English, which resulted in substantial 

deviation from the standard administration of questionnaire and task instructions. 	

Preliminary Analysis	

An important element of the study was the utilization of a bogus taste test so as to not 

prime the participants about the actual aim of the study. To ensure this, the debriefing phase 

included questions ascertaining whether the participants guessed the true purpose or not. A 

review of the participants’ responses indicate that even though some individuals guessed that 

there was a connection between the two “studies” (e.g., “One is about learning and one is about 

how stress affects learning and eating”), almost all of their responses were generally vague and 

did not reflect an understanding that the amount of chocolate consumed would be measured. 
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That said, participants were categorized into two groups, i.e., those who possibly guessed the 

connection between the two study parts and true purpose of the study (n = 9) and those who did 

not (n = 73), in order to assess potential group differences among outcome variables. T-tests 

indicated that the two groups did not differ significantly (ps = 0.13 to 0.99, ds = .00 to 0.68) 

along any of the outcome variables (i.e., positive affect, negative affect, state anxiety, emotional 

eating, intrinsic motivation, Boggle score, and chocolate consumption), except for willingness to 

recommend Boggle experience, t(17.57) = 2.59, p = 0.02, d = .68, where those who possibly 

guessed the purpose were less likely to recommend the experience (M = 3.85, SD = 0.41) than 

those who did not (M = 4.20, SD = 0.77). Because the groups were largely similar on the 

outcomes, especially on chocolate consumption, the participants who had some vague guess that 

the studies were connected were not excluded from the analyses. 	

Similarly, to see whether food consumption right before the experiment impacted the 

amount of chocolate eaten, a t-tests was run to compare those who did not have any food or 

water (including caffeine) for two hours before the study (n =  49) and those who did (n = 33). 

Results indicate that the two groups did not differ significantly (p = 0.71, d = 0.08). Also, food 

consumption before the experiment was not significantly correlated with the amount of chocolate 

consumed (rs  = -.02) and thus, was not included as a covariate in the analysis. Level of hunger 

was not significantly correlated with chocolate consumption (r = .12) but because it has been 

shown to affect food intake in these types of laboratory eating studies (Robinson et al., 2018) it 

was included as a covariate for chocolate consumption.	

A comparison of the three conditions revealed no statistically significant group 

differences in participant characteristics such as age (p = .23, ηp2 = .06), GPA (p = .81, ηp2 = .01), 

ACT score (p = .57, ηp2 = .01), ethnicity (p = .81), previous experience with Boggle (p = .43), 
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consumption of food within two hours before experiment (p = .31, ηp2 = .03), level of hunger (p = 

.13, ηp2 = .05), emotional eating (p = .62, ηp2 = .01), time of day the experiment occurred (p = .33, 

ηp2 = .03), and stress eating (p = .83). The groups did differ significantly in terms of BMI (p = .05, 

ηp2 = .06). Thus, with the exception of BMI, groups were equivalent and random assignment of 

participants appeared effective. 	

Correlational analyses indicated that certain measures were significantly correlated with 

one another (See Table 2). Notably, chocolate consumption was positively correlated with 

emotional eating (r = .44), but not with the tendency to eat more when stressed (r = .05). This 

suggests that although both measures are designed to assess the tendency to overeat in response 

to emotional states (and are indeed moderately correlated with one another, r = .50), they are not 

measuring the same construct. It also provides support for examining each of these constructs 

separately as moderators. As expected, positive affect was negatively correlated with negative 

affect (r = -.33) and state anxiety (r = -.54), as well as positively correlated with enjoyment of 

the experience (r = .55) and willingness to recommend Boggle (r = .61). State anxiety was also 

highly correlated with negative affect (r = .77).	

In order to assess the effectiveness of the experimental manipulation, groups were 

compared on their scores on the relatedness satisfaction scores, relatedness frustration scores, 

and relatedness rating scores using one-way ANOVAs (See Table 3). Results indicated large and 

statistically significant group differences in terms of experienced relatedness frustration, Welch’s 

F(2, 46.81) = 9.08, p < .001, ηp2 = .29, and relatedness satisfaction, Welch’s F(2, 48.46) = 30.57, p 

< 0.001, ηp2 = .38, with the need supporting condition reporting the highest satisfaction and lowest 

frustration, and the need thwarting group reporting the opposite pattern. Post-hoc analyses 

indicated that the need supporting condition reported considerably more relatedness need 
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satisfaction than both the thwarted group (p < .001, d = 1.79) and the control group (p < .001, d = 

1.55), whereas the difference between the control group and frustration group was much smaller 

(p = .32, d = .39). In terms of scores for relatedness frustration, the need supporting group scored 

significantly lower than the need thwarted group (p < .001, d = 1.15) but not the control group (p 

= .87, d = .15). Indeed, the thwarted group reported considerably more need frustration than the 

control group (p < .001, d = 1.12). Finally, on the relatedness rating, the groups were also 

significantly different, Welch’s F(2, 49.13) = 20.20, p < .001, ηp2 = .30. Post-hoc group-wise 

comparisons indicated that the need supported group reported significantly higher relatedness 

ratings than the need thwarting condition (p < .001, d = 1.50) and the control condition (p < .001, 

d = 1.23). There was a much smaller difference between the control and thwarted groups (p = 

.19, d = .48). 	

Overall, these data indicate that the manipulation of relatedness thwarting and support 

was successful. Specifically, the supporting manipulation resulted in more relatedness 

satisfaction in the need supporting group but less in the thwarting and control groups. Similarly, 

the thwarting manipulation resulted in more frustration in the thwarting group but less in the 

supporting and control groups. Further, in terms of the other two needs -- competence and 

autonomy, even though the items were less reliable (except for competence frustration), there 

were no statistically significant differences for competence satisfaction and frustration and 

autonomy frustration with effect sizes ranging from small to medium (ds = .09 to .61). For 

autonomy satisfaction, however, there was a significant group difference (p = .05). Thus, these 

findings generally suggest that the manipulation of relatedness did not result in substantial 

manipulation of a different need. 
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Primary Outcomes	

As anticipated, notable variability occurred with chocolate consumption (M = 22.02 g SD 

= 15.92 g; range 2 to 79 g) and the group differences for the amount consumed were not 

statistically significant, F(2, 79) = 1.64, p = 0.20, ηp2 = .04, even after controlling for the possible 

effects of BMI, level of hunger, and preference for chocolate. Based on a  meta-analyses of 

laboratory eating tests (Robinson et al., 2017) effect sizes represent a more clear  indicator of the 

magnitude of group differences. We hypothesized an overall effect of ηp2 = .02 and ds ranging 

from .1 to .4). Condition-wise post hoc comparison of effect sizes showed that the need 

supporting group ate small-to-moderately less amounts of chocolate (M = 18.5 g) compared to 

the thwarting condition (M = 23.90 g; d = .45) and the control group (M = 23.78 g; d = .39). 

Counter to our hypothesis, no discernable differences were seen between the thwarting and 

control groups (d = .06). 	

One-way ANOVAs revealed significant differences among the three conditions for 

positive affect, F(2, 79) = 3.90, p = 0.02, ηp2 = .09. Post hoc comparisons indicated that the need 

supporting group experienced moderately more positive affect (M = 3.25) than both the 

thwarting condition (M = 2.70; p = .04, d = .73) and the control group (M = 2.74; p = .06, d = 

.61). The control group was more similar to the thwarting group (d = .05). For negative affect, 

the group differences were also significant, Welch’s F(2, 47.70) = 3.95, p = 0.03, ηp2 = .07. 

Condition wise comparisons revealed that the need supporting group experienced moderately 

less negative affect (M = 1.35) than the frustration group (M = 1.64; p = .06, d = .66) and the 

control group (M = 1.63, p = .12, d = .59), though these differences did not meet the statistical 

significance threshold of p < .05 with the Tukey correction. There was no difference in the level 

of negative affect experienced by the control and frustration groups (p = .99, d = .02). Thus the 
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hypotheses about the need supporting group experiencing more positive affect and less negative 

affect were generally supported.	

Similar analyses were performed to compare the groups on state anxiety, with the overall 

test revealing statistically significant and moderately sized differences, F(2, 79) = 3.39, p = 0.04, 

ηp2 = .08. Post hoc comparisons indicated that the supporting group (M = 1.74) had moderately 

less anxiety than both the thwarting condition (M = 2.07; p = .08, d = .63) and control condition 

(M = 2.09; p = .06, d = .66), though again, these were marginally statistically significant. No 

differences were found between the control and thwarting conditions (p = .99, d = .03). The 

hypothesis that the need supporting group would experience less anxiety was supported.	

For performance on Boggle games, no statistically significant group differences were 

obtained, F(2, 77) = 0.66, p = .34, ηp2 = .02, even after controlling for the effects of ACT scores 

and previous experience with Boggle puzzles. ACT and previous experience with Boggle games 

were chosen as covariates because they were significantly correlated with performance on 

Boggle games (r = .36 and r = .41, respectively). The transformed covariate adjusted estimated 

marginal means (need supporting M = 3.62, need thwarting M = 3.78, control M = 3.57; not 

tabled) indicated that the control group performed the least well but none of the group wise 

comparisons were statistically significant and effect sizes were small (ds = .13 to .35). The 

hypothesis that the supporting group would perform better on Boggle was not supported.	

Intrinsic motivation included enjoyment/interest in Boggle and willingness to recommend 

the Boggle experience. In terms of enjoyment or interest in Boggle, the differences between 

groups was marginally statistically significant, Welch’s F(2, 47.96) = 2.54, p = 0.09, ηp2 = .05. 

Condition wise comparisons showed non-statistically significant differences among all the 

groups, though the effect sizes were small to medium. Specifically, the supporting group (M = 
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4.25) enjoyed the game more than the thwarting condition (M = 3.88; p = .30, d = .40) as well as 

the control condition (M = 3.71; p = .12, d = .56). The thwarting and control group did not differ 

(p = .87, d = .15). The hypothesis that the supporting group would enjoy Boggle more was 

generally supported.	

The groups also differed significantly in terms of willingness to recommend the Boggle 

experience, F(2, 79) = 4.25, p = 0.02, ηp2 = .10. Condition-wise comparisons indicated that the 

supporting group (M = 4.46) was considerably more likely to recommend the experience than the 

thwarting condition (M = 3.92; p = .02, d = .76). Although a similar pattern was evident between 

the supporting group and the control group (M = 4.09; p = .13, d = .56), the difference was not 

statistically significant. The difference between the thwarting and control condition was non-

significant (p = .70, d = .22), suggesting that both the groups were fairly similar in their 

willingness to recommend the Boggle experience. The hypothesis that the supporting group 

would be more likely to recommend the Boggle experience was supported.	

In terms of the moderation analysis, both eating tendency when stressed as well as 

emotional eating did not moderate the relationship between relatedness manipulation and 

chocolate consumption. For the stress eating pattern, it was found that there was no significant 

Group x Stress eating tendency (hyperphagia, hypophagia, neither) interaction, F(4, 73) = 0.97, p 

= .43, on amount of chocolate consumed. Similarly, there was no significant interaction between 

the manipulation condition and emotional eating on amount of food consumed (control condition 

versus the other two conditions, t = 1.11, p = .27, need supporting condition versus the other two 

conditions, t = 0.24, p = .81, and thwarting condition versus the other two, t = 0.01, p = .99.  	

Discussion	
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The primary aim of the present study was to understand the impact of manipulating the 

need for relatedness on subsequent eating behavior. Other outcomes included performance on a 

cognitive task, intrinsic motivation, and affect. We also examined how individual characteristics, 

including the tendency to eat for emotional reasons and to eat more or less when stressed. It was 

hypothesized that individuals in the need thwarting condition would: (a) consume more food 

than the supporting condition and have (b) lower scores on the Boggle game, (c) lower positive 

affect, (d) higher negative affect, (e) higher state anxiety, and (f) lower intrinsic motivation. In 

terms of the control condition, it was predicted that people who neither have the relatedness 

needs supported or thwarted, would lie in between the supporting and thwarting groups across 

the different outcomes.	

Many of the primary hypotheses of this study appeared supported. That is, the need 

thwarting and need supporting groups performed as hypothesized on all the outcomes, except 

Boggle game performance. The need supporting group experienced more positive affect (e.g., 

interested, enthusiastic, proud) and less negative affect (e.g., upset, irritable, hostile) than the 

other groups, particularly the thwarting group. These findings are consistent with previous 

studies. For instance, Gunnell et al. (2013) found that changes in relatedness satisfaction 

significantly predicted both positive affect and vitality, and Sheldon and Filak (2008) found that 

negative affect was higher in the relatedness non-supportive as opposed to the supportive 

condition. Similarly, Bateman (2011) found that individuals who experienced higher levels of 

perceived relatedness thwarting also experienced higher levels of negative affect on the same 

day.	

In terms of food consumption, the need thwarting group ate more than the need 

supporting group. As expected, the difference was small to moderate (d  = .45), though this was 
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not statistically significant and the control group ate about the same amount (average of 49 

chocolate chips) as the thwarting group (50 chocolate chips). The largest difference was seen 

between the thwarting and need supporting conditions, wherein individuals in the supporting 

condition ate an average of 38 chocolate chips (24% less). This is in line with the findings of 

Verstuyf et al. (2013) who found that thwarted need for relatedness was associated with more 

problematic eating (i.e., binge eating like symptoms), whereas satisfaction of psychological 

needs appear to preclude dysregulated eating (Bégin et al., 2018). Thus, social environments that 

leave individuals feeling alienated and undermined are likely to result in greater food 

consumption for many people, especially food that has higher caloric content. On the contrary, 

social environments that evoke a sense of social connection and feeling cared for are likely to 

result in relatively less consumption of high calorie food. Overall, consistent with a number of 

studies measuring food consumption in a laboratory following manipulation (Robinson et al., 

2017), a small effect (ηp2 = .04) size was obtained. Given the study was underpowered to detect 

the typically small effects found in studies measuring food consumption in a laboratory 

following a manipulation (Robinson et al., 2017), the lack of statistical significance for this 

outcome is unsurprising. It should be noted that in spite of lack of anticipated statistical 

significance, the bogus taste test has been deemed as a method that is quite sensitive to 

identifying the causal effects of manipulations on amount of food consumed (Robinson et al., 

2017). Additionally, research has found that increasing the variety of food presented is related to 

increased food consumption by participants (Wansink, 2004) and given that we used only one 

type of food, our food consumption findings may have been hindered by this constraint. It is 

important to note that even though a small effect was both expected and obtained, a seemingly 

inconsequential amount of food consumption when stressed or upset becomes pathological when 
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these small effects are accumulated over time, contributing to a longstanding dysregulated eating 

behavioral pattern.	

There was no group difference on performance of Boggle puzzles, which runs contrary to 

the findings of most previous studies. For example, studies that include relatedness thwarting 

(Sheldon & Filak, 2008) or social exclusion (Themanson et al., 2014; Baumeister et al., 2002) 

found that individuals assigned to these conditions exhibit compromised functioning on 

cognitive tasks (e.g., Boggle, GRE exam, Eriksen flanker task). One possible explanation for the 

comparable performance of the three groups, specifically the need supporting and thwarting 

groups, is that when individuals were led to believe that they are not valued or accepted, they felt 

more motivated to engage in certain activities in an attempt to achieve high relational evaluation 

(Leary, 1999). Thus, after individuals in the thwarting condition experienced a sense of 

relatedness frustration, they may have put in extra effort in order to make the researcher ‘like’ 

them or at least ‘dislike’ them less. 	

An interesting general trend that emerged in the study was that, for virtually all outcomes, 

the control group responded more similarly to the thwarting group rather than the supporting 

group, or even at a midpoint between the other two groups. This suggests that the withholding of 

relatedness need support appears to also be detrimental to a person. The reason that the control 

group also experienced negative experiences as the thwarting group is in line with the suggestion 

made by Bartholomew (2011) that an absence of need satisfaction can be experienced as a 

deprivation and also be related to negative outcomes (e.g., depression). However, the striking 

similarity between the two groups runs counter to preliminary evidence that the active thwarting 

of needs is more likely to lead to psychopathology than the lack of satisfaction (Longo et al., 

2018). The similarity was surprising and contrary to Sheldon and Filak (2008) who found that 
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their neutral or control group was more like the supporting group. For the present study, a more 

promising alternative explanation for this similarity is that in an attempt to keep the control 

condition script neutral, we reduced the number of verbal instruction or opportunities to verbally 

engage with the participant (e.g., ascertaining demographic information using a handout as 

opposed to verbally asking). This reduction or ‘lack of’ verbal engagement might have been 

perceived by the control condition participants as cold or somewhat alienating, aligning with 

how the thwarting group felt. It is also possible that the instruction for verbal and non-verbal 

manipulation were more similar for the thwarting and control conditions. For example, “be 

matter of fact” and occasionally making eye contact in the control condition may not have been 

significantly different from looking away while you give instructions in the thwarting condition. 

Relatedly, we noted that it was challenging for many of the research assistants to fully implement 

the need thwarting behaviors as such behaviors run counter to social norms. Perhaps the verbal 

and nonverbal thwarting behaviors were not as distinct in the need thwarting condition as 

intended.  	

Scores on relatedness satisfaction and frustration as well as relatedness ratings suggest 

that the need manipulation was overall effective. For relatedness satisfaction, as expected, the 

need supporting condition experienced a sense of warmth and connection with the researcher (M 

= 4.30 on a 5 point scale) whereas the ratings for the need thwarting and control groups were 

below the midpoint on the scale (i.e., < 3). For relatedness frustration, the need supporting and 

control groups reported almost no feelings of distance or dislike from the researcher (M = 1.07 

and 1.12 on a 5 point scale). Importantly, even though the thwarting group experienced the most 

alienation out of the three conditions (M = 2.29 where 2 = “slightly true”), its lower mean 

suggests that this group did not feel particularly rejected by the researchers, or at least did not 
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appear to endorse personalizing it. Similarly, participants’ subjective rating of their interpersonal 

relationship with the researcher (where 1 = very strong sense of being alienated and 7 = very 

strong sense of being connected) indicated that although the participants in the need supportive 

condition felt highly connected, and substantially more so than the other two groups, the need 

thwarting participants were still above the midpoint on the scale (i.e., > 3.5). It seems that 

although the need thwarting manipulation produced differences with need satisfaction, it did not 

produce a particularly elevated level of active rejection in those participants. Alternatively, this 

pattern could also be due to the discomfort in directly acknowledging to the researcher that they 

felt the researcher was being dismissive or undermining of their relatedness need. Thus, social 

desirability to appear polite may have influenced the ratings. 	

The finding that the experimental manipulation likely did not result in a high magnitude 

of frustration for the thwarting group is also supported by the thwarting group’s ratings of 

negative affect and anxiety/stress. The thwarting group’s negative affect average score (M = 

1.64) on a scale from 1-5 with 5 reflecting high degrees of negative affect, suggests that the 

thwarting verbal and non-verbal manipulations could not evoke the intensity of negative 

emotions (e.g., afraid, irritable, nervous) that might be expected when someone is being actively 

rejected by another person. This was also true of the anxiety/stress average score (M = 2.07 on a 

4 point scale). A possible explanation for this trend is that, because the manipulation happened in 

an artificial laboratory setting (which does not mimic participants’ daily life situations) and with 

an individual (the researcher) that the participants did not know before the experiment, it might 

be the case that individuals experience substantial need frustration, stress, and negative affect 

when relatedness is thwarted by someone they care about or are very close with, or that happens 

with greater consistency. Alternatively, even though relatedness satisfaction results in relational 
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wellbeing, the satisfaction of autonomy and competence are also needed to ensure a high quality 

close relationship (Deci & Ryan, 2014). So, it is possible that the opposite might also be true 

only in the presence of autonomy and competence frustration. Indeed, many of the participants 

seemed uninterested in the study to begin with, and were there to receive extra course credit, and 

may not have been overly concerned about the researcher’s behavior.	

In the current study, neither tendency toward emotional eating or eating more or less in 

response to stress influenced how much chocolate people consumed as a function of the 

manipulation they received. Even though (as mentioned in the introduction) there are mixed 

findings about the moderating role of emotional eating on food consumption, some studies 

provided support for this effect (Geliebter & Aversa, 2003; Wallis & Hetherington, 2004). One 

possible explanation for the lack of impact of emotional eating tendency on chocolate 

consumption is provided by Evers et al. (2009). They suggest that it is difficult for people to 

accurately assess and identify their tendency towards emotion-related food consumption. Given 

that we used self-report measures to assess tendencies to overeat in response to negative 

emotions, it may be that our measure did not accurately capture actual behavioral 

tendencies.  Another possible reason for the lack of a moderation effect may be that our 

manipulation did not induce the level of negative affect and stress needed for the 

stress/emotional eaters in our study to respond to the need thwarting condition through eating. 

For example, in a recent study Michels et al. (2020) found that the relationship between stress 

and food consumption was moderated by a number of factors such as emotional eating, external 

eating etc. in the context of an exam period for university students. However, individuals in their 

sample reported an average stress score of 8 on a scale from 1-10 (10 being higher stress), which 

indicates that the participants were indeed notably stressed. In the present study, however, (in 
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spite of successful need thwarting), individuals did not appear to be very stressed or upset as 

evidenced by the lower negative affect average (M = 1.64) on a scale from 1-5 (5 being higher 

negative affect) and lower state anxiety average (M = 2.07) averages on a scale from 1-4 (4 being 

higher anxiety). Thus, the lower magnitude of stress experienced might explain the differences in 

findings. Notably, in the current study, we were not directly attempting to increase stress or 

negative affect (there are well-validated methods for inducing these specific states that were not 

implemented in the current study), but we thought the need thwarting manipulation would result 

in greater negative affect than it did. Also, they used the natural stress produced by examinations 

as their stress induction method which is more persistent and spread over a longer time (one to 

two months) as compared to the thwarting manipulation in the present study which was more 

short term and lasted only about 30-40 minutes.	

The current study has a few important limitations worthy of mentioning. The 

manipulation of relatedness thwarting was difficult because (as mentioned earlier), the 

researchers generally found it difficult to be dismissive and rejecting towards the participants. 

This sense of discomfort in thwarting relatedness might have compromised fidelity to the 

condition and prevented the accurate implementation of thwarting behaviors, even though 

weekly meetings with the researchers focused on emphasizing and modeling these behaviors. In 

terms of the other two needs, our items for autonomy and competence yielded low internal 

consistency making them unreliable measures. This prevents us from accurately assessing how 

autonomy and competence influence the study outcomes and how they are related to the 

supporting or thwarting of relatedness. Also, the fact that only one type of food was used might 

have influenced the effect of chocolate consumption. Instead presenting a variety of foods might 

result in greater overall food consumption and better differentiation of groups. Next, there may 
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not be generalizability beyond an undergraduate students sample that was predominately of 

normal weight. Additionally, the total number of participants in the study is relatively small, 

which made it difficult to find statistically significant effects, particularly in terms of finding 

moderation effects if they exist. Lastly, it was noted that during the debriefing phase, while 

(verbally) obtaining the relatedness rating, a number of participants endorsed responses that were 

more favorable to the researcher, even though they were in the thwarting condition. This could 

be due to a few reasons. First, as previously mentioned, the participants may have felt hesitant in 

acknowledging that the researcher was undermining or thwarting towards them and chose 

socially desirable responses. Second, a clearer and standard explanation of the conditions and 

expectation for the participant to reflect on their relationship with the researcher and then to 

guess their condition assignment might have been helpful. Finally, it may have been that the 

thwarting manipulation was not that powerful.	

In light of the uncertainty about the distinction between need frustration and absence of 

need satisfaction as being two separate constructs, future studies might use designs which allow 

the comparison on need manipulation between the two conceptualization of need frustration and 

lack of need satisfaction. Additionally, studies could experimentally manipulate all three needs in 

the same design to study their individual contributions to dysregulated eating. Testing other 

moderators such as emotion regulation strategies used, for example expressive suppression 

(reduced or non expression of emotions during an emotional state; Evers et al., 2010), might 

contribute important insights to the existing literature. Similarly, assessing the contribution of 

other types of eating styles such as external eating or restrained eating (van Strien et al., 1986) in 

the context of the present study might add to the understanding of problematic eating among 

college females. Lastly, a replication with males may also find different results.	
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Table 1 
 
Participant Characteristics 
 

Characteristics Supporting  
condition 

Control  
condition 

Thwarting  
condition p 

 M SD M SD M SD  

Age 19.71 2.23 18.92 .94 18.96 .74 .23 

GPA 3.60 .38 3.54 .35 3.60 .35 .81 

ACT score 24.04 3.32 23.12 2.92 23.25 3.99 .57 

BMI 24.60 4.15 24.62 3.57 22.76 2.67 .05 

Hunger rating 2.82 1.25 2.27 1.22 2.93 1.33 .13 

DEBQ emotional eating 2.49 .75 2.60 .84 2.69 .66 .62 

Chocolate liking 6.00 1.33 5.92 1.38 5.79 1.42 .84 

 n % n % n % p 

Previous Boggle 
experience  14 50 9 34.6 10 35.7 .43 

Ethnicity a       .81 
Asian/Pacific Islander 3 10.7 1 3.8 2 7.1  
Black, Non-Hispanic 2 7.1 0 0 1 3.6  

Hispanic 0 0 0 0 0 0  

Native American 0 0 0 0 0 0  

White, Non-Hispanic 23 32.9 23 32.9 24 34.3  

Other 0 0 2 66.7 1 33.3  

Stress eating category       .83 

Hyperphagics 9 30 10 33.3 11 36.7  

Hypophagics 11 32.4 12 35.3 11 32.4  

Neither 8 44.4 4 22.2 6 33.3  

Currently trying to lose 
weight  11 35.5 11 35.5 9 29 .67 

 
Note. DEBQ = Dutch Eating Behavior Questionnaire scores range from 1-5, higher scores indicate greater emotional 
eating; Hunger ratings could range from 1-5 with higher scores indicating more hunger; chocolate liking ranged 
from 1-7 with higher scores indicate greater liking; Hypophagia = eat less, Hyperphagia = eat more.  
a Chi Squared was calculated based on categorization of White, Non-Hispanic vs. all other groups. 
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Table 2 
 
Descriptive Statistics and Correlations for Study Variables 

  
Note. BMI = Body mass index; DEBQ = Dutch Eating Behavior Questionnaire; Stress eating 1= hypophagia (eating less when 
stressed), 2 = no change, 3 = hyperphagia (eating more when stressed). All rating scales use 1-5 scale except state anxiety/stress used 

1-4 scale; higher scores reflect endorsement of more of that variable. 

*p < .05, **p < .01 
 

Variable M SD 1 2 3 4 5 6 7 8 9 

1. BMI 23.98  3.58          

2. DEBQ Emotional eating   2.59    .75   .09         

3. Stress eating   -.05    .89   .09 .50**        

4. Chocolate consumption (g) 22.02 15.92   .11 .44**   .05       

5. Positive affect   2.90    .84   .00   .01  -.01   .01      

6. Negative affect   1.54    .51   .08  .26*   .18   .10 -.33**     

7. State anxiety/stress   1.96    .57   .21  .25*   .16   .15 -.54**   .77**    

8. Enjoyment   3.95  1.04   .19  -.03   .07  -.11   .55**  -.43**  -.41**   

9. Recommendation   4.16    .75  -.07  -.04  -.05  -.05   .61**  -.52**  -.51**  .70**  

10. Boggle score 17.99  5.48  -.05  .25*   .18   .03   .16  -.22*  -.13  .14  .16 
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Table 3 
 
Unadjusted Means, Standard Deviations and Between Group Comparisons for Study Outcomes  

 
Note. Cohen’s d calculated using unadjusted Ms and SDs. Tukey’s post-hoc comparisons were used unless otherwise noted. 
a Reflects comparisons in which Welch’s F statistic was used and post-hoc comparisons made using Games-Howell test

Outcome Supporting 
condition (S) 

Control 
condition (C) 

Thwarting 
condition (T) F p ηp2 

 S vs. T S vs. C T vs. C 

 M SD M SD M SD    p d p d p d 

Chocolate 
consumption (g) 

18.50 14.87 23.78 16.77 23.90 16.11 1.64 .20 .04 .28 .45 .42 .39 .99 .06 

Boggle performance 18.50 6.90 18.44 4.81 17.07 4.45 .66 .34 .02 .80 .22 .99 .08 .62 .30 

Positive affect 3.25 .73 2.74 .93 2.70 .78 3.90 .02 .09 .04 .73 .06 .61 .98 .05 

Negative affect a 1.35 .29 1.63 .61 1.64 .55 3.95 .03 .07 .06 .66 .12 .59 .99 .02 

Recommend Boggle 4.46 .59 4.09 .73 3.92 .82 4.25 .02 .10 .02 .76 .13 .56 .70 .22 

Enjoyment a 4.25 .67 3.71 1.19 3.88 1.14 2.54 .09 .05 .30 .40 .12 .56 .87 .15 

State anxiety 1.74 .45 2.09 .60 2.07 .59 3.39 .04 .08 .08 .63 .06 .66 .99 .03 

Relatedness 
satisfaction a 

4.30 .66 2.98 1.01 2.54 1.22 30.57 <.001 .38 <.001 1.79 <.001 1.55 .32 .39 

Relatedness 
frustration a 

1.07 .38 1.12 .26 2.20 1.34 9.08 <.001 .29 <.001 1.15 .87 .15 <.01 1.12 

Relatedness rating a 5.93 .94 4.54 1.30 3.79 1.79 20.20 <.001 .30 <.001 1.50 <.001 1.23 .19 .48 
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Figure 1. The role of basic psychological need satisfaction versus thwarting in the etiology of 
disordered eating. Adapted from “Motivational dynamics of eating regulation: a self-determination 
theory perspective” by J. Verstuyf, H. Patrick, M. Vansteenkiste and P.J. Teixeira, 2012, 
International Journal of Behavioral Nutrition and Physical Activity, 9, p. 3.
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- Based on own values and goals  
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Appendix A: Manipulation Script 
 

(Relatedness Satisfaction Condition)	
Part 1	

Instructions 	
	
Instructions for Non-verbals	

• Eye contact: Look at the participant while (1) you speak and (2) listen to them 
respond. 

• Facial expressions: Smile frequently while giving out instructions/asking questions. 
Nod regularly in agreement. 

• Tone: Use a soft, friendly tone.  
• Touch: Offer a handshake upon greeting. 

	
Greeting 	

“Hi, are you (Participant’s name)? Okay. Thanks for coming in.  It’s so nice to meet you. 
 

Introduction	
“Let me tell you a bit about what we are going to be doing today.  As you might recall 
when you signed up, this study examines peoples’ characteristics, such as interests and 
background, and its relationship with enjoyment and performance on a game. The study 
is actually quite short, so we have added a second study to this time slot.  There is 
another student working with the same professor, so we will have you participate in both 
-- first in mine and then in the other student’s study. The second study is about 
understanding how preferences for different types of tastes influences eating patterns. 
The other student is using chocolate in her study and so…	

	
are you able to eat chocolate today ?”           YES __________           NO __________    	
*If participant says NO, do not administer part 2 
	

Informed Consent 	
“Here’s the Informed Consent form that I’d like you to take a look at and sign. One main 
point that I want to highlight is that all of the information we collect is confidential.  We 
only use a study ID number on all of the information we collect about you, and so you 
can be assured that your data is private. As you look this over, please feel free to ask me 
anything that you have concerns or questions about.” 

	
After Informed consent process	

“So again, the aim of this study is to assess the relationship between peoples’ 
background and characteristics, experiences with a game and performance on the game. 
I have several questions that I want to ask you so that I can get to know you better as a 
person.”  
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Administer Demographics and Preferences Questionnaire Verbally 	
	
______________________________________________________________________________	

Time of Day: ___________	

Before we begin, could you please tell me what you have had to eat or drink in the past 2 
hours?                   
 
            
 ________________________________________________________________________	
 

1. How old are you?      _________ 
2. What is your current major?   _________________________________ 

“Wow, that’s pretty cool! I have some other friends who are also majoring in ____” 
	

OR (For students without a major) 	
	

“I think that it’s a great idea to take your time and make an informed choice. I have some 
other friends who took their time to decide their major and they were glad they took the 
time to figure it out.”	
	

3. What do you consider your race or ethnicity? 
o  Asian or Pacific Islander 
o  Black, Non-Hispanic 
o  Hispanic 
o  Native American (American Indian) 
o  White, Non-Hispanic 
o  Other         

	
4. What was your high school GPA?  __________      
5. What was your favorite subject in high school?  _________________  

That was mine, too!      
6.   What was your ACT score?   ______ 
7. Have you ever played a game called Boggle before?         Yes       No    
 
If yes, how often have you played it?           

8. How would you describe your concentration level right now? (nod your head in 
understanding, but otherwise remain neutral) 

 
On a scale from 1-7, with 1 being low and 7 being high, how would you rate your 
concentration level? 

       1     2     3     4     5     6     7 
       
9. How would you describe your vocabulary? (nod your head in understanding, but otherwise 
remain neutral) 
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On a scale from 1-7, with 1 being low and 7 being high, how would you rate your 
vocabulary?   

      1     2     3     4     5     6     7 
 
10. How often do you play video games?    Which ones are your favorite? 
                                                           	

“I like that one too!” or some other affirmation and agreement.	
 
Introduce Boggle 
	

• “Now, you will be taught how to play the Boggle game. I will give you some instructions.  
As we go along, you can ask me any questions you have. 

• Hand out example game 
• You are to make words that can be constructed from the letters that are next to each other. 
The letters can be horizontal (like this CAPE), vertical (like PAD), or diagonally (like 
COD). The words you find don't have to go right-to-left. They can go up, down, 
backwards, forwards, and diagonally as long as all of the letters are connected in a chain 
and each letter is used only once (like JAUNT).  

• Words need to be at least three letters long, and you can count both a singular and plural 
version of the same word. 

• You will want to write down every word that you discover on the paper provided. It's 
common for simple words to appear on the Boggle board several times. However, you 
only write each word once on your piece of paper.    

• Words that are allowed include common nouns, verbs, adjectives and adverbs. Words 
which are not allowed include proper nouns (like Justin or Rome), abbreviations (like 
UMD), contractions, which are words that use apostrophes to take the place of letters 
(like don’t), and words borrowed from languages other than English (such as mazeltov).  

• After three minutes, I will say “stop” and you will need to stop writing immediately and 
put the pencil down.  

• Points are awarded based on the length of the word. So, for a three or four letter word, 
you will receive one point, for a five letter word, you will receive two points, for a six 
letter word, you will receive three points, for a seven letter word, you will receive five 
points, and for words containing eight letters or more, you will receive eleven points.   

• Do you have questions? 
• One thing I want you to know is that everybody is unique, and so it is important to learn 
about each person as an individual.  Because of this, I am trying to understand your 
approach to learning. So, I hope you’ll share your experiences with me after you’re 
done.” 
 

Hand out the first Boggle grid and answer sheet.   
	

• “Here is your first game. On this piece of paper, write down as many words as you can.” 	
• “Your time starts now.”  Set timer for 3 minutes – Say, “Time to stop.”	

	
After the first Boggle game	

• How are you doing right now? 	
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Hand out second Boggle grid 

• Here is your second game.  
 
Give hints for the grid	

• “I’ve got three hints or strategies to help boost your score on the game. First, look out for 
plurals, and words that end in ‘-er’, ‘-ed’, or ‘-ing.’ Second, if you find a long word, make 
sure that you also break it into its smaller components. Third, sometimes words make 
other words when they are spelled backwards. For example, the word ‘REED’ can be 
turned into ‘DEER.’ 

• The first time I did these puzzles I found the hints really helpful, and I bet you will too.  
• Remember, your individual approach to learning is important and I want to really 
understand it. So, please be sure to remember what you were thinking and feeling, so we 
can discuss your reactions later.” 

• “Your time starts now.”  *Set timer for 3 minutes – Say, “Time to stop.”	
	

After the second Boggle game	
• “OK, it’s time for the final timed test. I can understand that you might not be sure you 
like games like this, or feel worried about your performance. Just remember that I 
know you are a unique individual, with your own approach to learning, and so I am 
focused on trying to understand you personally, not just your score on the game itself. 	

• Your time starts now.” *Set timer for 3 minutes – Say, “Time to stop.”	
	
After final Boggle game 

“What was this experience like for you?” (Take time to listen, nod, make eye contact, 
maintain an open body posture.  Make some pretend notes here) 
 

Hand out Questionnaires 
“I’ve now got a few more questions for you that ask about your experience with the game 
today. When you are done, just put them in this envelope.  Only your study ID number is 
on this, not your name.  You may not feel comfortable having me see your responses. I 
want you to know that this information is important and another member of the research 
team will enter your responses into a database without your name on it.”  

Step out of the room, but leave the door open.  When it is clear that the participant is done: 
 
Collect Envelope 

 
Looks like you’re all done. Thank you so much for participating  (shake hands). It was so 
nice to meet you.  I’ll go get the researcher for the second study.” 
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Part 2 
	
While participant is completing Part 1: 
 

• Measure 550g (+-1 g) of Chocolate Chips into each of the 5 bowls 
• Place appropriate label under each bowl (M, D, S, PB, W) in the order on the 
participant’s taste test rating form.  (Order starts in back, left to right 1-3, 4-5 are in front, 
left to right) 

• On recording page, write down the starting weight of each bowl, to the nearest .01g. 
• Make sure the scale and chocolate chip containers are stored out of view of the 
participant. 

 
Introduction	

“Hi.  My name is _________.  You must be (name)?  Its nice to meet you.  How did the 
first study go?   
 
Offer some type of affirmation (e.g., I know, those word games can be so hard/fun/etc….) 
 
Let’s move on to my study.  The purpose of this study is to assess the relationship between 
your perceptions of different sweet tastes and your typical eating patterns and attitudes 
about food. We think that what you grew up eating and the types of foods you eat day-to-
day, may be related to how you perceive different tastes.” 	

	
Administer Chocolate preference item verbally	

“I’m going to be asking you to taste and rate several types of chocolate. Before we begin, 
I’d be really interested in knowing how much you like chocolate. On a scale of 1 to 7, 
where 1 means you do not like at all and 7 means you like it a great deal, how much do 
you like chocolate?”	

____________________________________________________________________________	

1 = Do not like at all                  7 = Like it a great deal	

                                                                                                                         Rating	

Like chocolate                                            1   2   3   4   5   6   7	

_____________________________________________________________________________	

Get Chocolate 
 
 “I’m going to get the chocolate from the other room. I’ll be right back.”  (return with 

chocolate and place tray on table. 
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Explain taste test 
“Here are 5 bowls of chocolate chips. Please complete this taste test form as you taste 
each chocolate. As you taste each type, you are asked to rate them on different taste 
qualities, as well as an overall rating of how much you like each one.  
Show the form, point to the columns, explain that each bowl is label with the same letter 
as on the taste test form.  Ask participants to use the spoon, to spoon chocolate into their 
hand or the plate. 
You are also encouraged to eat as many as you want so that you can give the most 
accurate rating. You can go back and resample any of them and change your ratings 
along the way.”	

	
Hand out Taste Test Rating Form	

“While you do this, I’ll be in the other room getting some questionnaires ready for you.  
I’ll be back in about 5-10 minutes. In the meantime, please feel free to taste and eat as 
much chocolate as you like. When I return, you will fill out some questionnaires about 
your general food preferences and eating habits. Do you have any questions?” 

	
Leave room for 7 minutes, close the door to the room. 
 
Hand out Survey 

(After returning) “I have a questionnaire that I’d like you to fill out.” (Hand out DEBQ) 
 

End of Taste Test 
“This brings us to the end of this study.  I’m going to get the first research assistant and 
she will talk with you a bit more about the study”  (Be sure to thank the participant. 
Leave the room and weigh the chocolate while the first RA debriefs).	
	

Debriefing 	
*Act warm and friendly towards the participant throughout this debriefing process	
“I would like to thank you for your participation in our study. I have a few questions to help 
reassess your understanding of these studies.  	
1) Now that you are done, what do you think the purposes of these experiments were? 
2) What did you think about being asked to do two different studies during this time slot?  
(looking for any awareness here of the two studies being connected) 

3) Did you think there was any connection between the two studies? 
Now that the experiment has come to an end, I would like to provide you with important details 
of the study. As you may be aware, some studies require that their true purpose be withheld 
from the participants until the very end. This is because sometimes when participants know 
what the study is assessing, they may change their behavior and act in ways that they believe 
the experimenter wants them to. In other words, they may not display their original behavior. 
This is why you were not told the actual aim of the study.	

	
As you may recall, the two studies you completed were introduced as being unrelated to each 
other. The two parts, however, are related. The overall purpose of the study is to understand 
how the degree to which people feel related to others can affect their food intake. The true 
purpose of Part 1 was to affect the degree to which you felt relatedness or connection to the 
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experimenter by fostering it, hampering it, or neither depending on the condition that you were 
randomly assigned to.	

	
I’d like to know from you, the extent to which you felt a sense of relatedness with me or the lack 
thereof on a scale of 1 to 7 with 7 being “A very strong sense of relatedness” and 1 being “A 
very strong sense of feeling alienated.”  
 

 
   Alienated    Strong sense of relatedness 
 

Rating:    1      2      3      4      5       6      7 
 
	
Which condition do you think you were in?  NS ____   NF ____ CG ____	
 
(Correct Identification of condition): “Yes, that’s right. You were assigned to the Relatedness 
Condition.”	
	
(Incorrect Identification of condition): “Well, you were actually assigned to the Relatedness 
Condition.” 
 
The true purpose of the second study was to see how much chocolate you ate and how this 
might be related to the way the experimenter treated you.  The chocolate tasting was just a part 
of the cover story.	
 	
What are your thoughts or feelings about this element of deception in our study? (Probe here as 
needed.  May want to ask specifically if the participant felt irritated, angry, or it affected how 
the responded to the taste test). 
(At this point, you will provide reassurance that many people eat more when they are not being 
watched and it is normal for people to eat lots of the chocolate.)	
	
As a reminder, the amount you ate and all of your other responses are confidential and are not 
in any way connected to your name or any other identifying information.	
	
That said, because you were not told the real purpose of the study, you have the right to 
withdraw the use of any of your data in this study. Will you allow us to use your data?  
 
YES    NO 	
	
Now that you know the true purpose of the study and the importance of concealing its actual 
aim until after the experiment is over, I would request that you refrain from sharing the 
information I just discussed with others.  
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If others are made aware of what our research is actually studying, participants who come in 
with that knowledge may knowingly or unknowingly try to portray inauthentic behaviors, give 
fake responses, and display inaccurate performances.  
 
As a result of all these possible situations, our research will run the risk of producing 
inaccurate data which would render the study useless. So, again it is so important that you not 
share the true purpose of this study with your friends and classmates. 
 
Are you willing to keep your experiences to yourself, by not telling any of your classmates 
about this?  Or anyone who might be taking one of these psychology classes? 
Do you have any questions at this point?  
If you have any questions that arise later on, please feel free to contact me. I would like to 
thank you for your time and participation and hope you enjoyed this experience. 
 

(Relatedness Frustration Condition)	
Part 1	

Instructions	
	
Instructions for Non-Verbals	

• Eye contact: Look away while you give instructions and when the participant responds. 
• Facial expressions: Frown frequently while giving out instructions/asking questions as 

though you didn’t really want to be stuck collecting data from people and that you’d 
really rather not be a part of the study. 

• Gesture & movement: Make use of finger pointing while giving out instructions for the 
Boggle game. 

• Tone: Use an abrupt and disinterested tone, or ‘sign-song rhythm with dialogue to 
communicate boredom; sigh slightly at times to seem bored. 

	
Greeting 	

“Are you (Participant’s name)? Okay. Follow me.”  (Don’t offer to shake hands)	
	

Introduction	
“I going to tell you a bit about what you are going to be doing today.  As you might 
recall when you signed up, this study examines peoples’ characteristics, such as interests 
and background, and its relationship with enjoyment and performance on a game. The 
study is actually quite short, so we have added a second study to this time slot.  There is 
another student working with the same professor, so we will have you participate in both 
-- first in this one and then in the other study. The second study is about understanding 
how preferences for different types of tastes influences eating patterns. The other study 
involves eating chocolate and so…	

	
are you able to eat chocolate today?”       YES __________    NO __________    	

	
*If participant says NO, do not administer part 2	

	
Informed Consent 	
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“Here’s the Informed Consent form. You can look it over and then sign it.  One thing you 
should know is that your responses are confidential.  We are not interested in your 
individual responses, but instead will combine your with everyone else and look at 
group data only.  Your name will not be included on any of the forms.”  
	
“So again, the aim of this study is to assess the relationship between peoples’ 
background and characteristics, experiences with a game and performance on the game. 
I have several questions that I have to ask you. Just so you know, I am not specifically 
interested in getting to know you better as an individual and am just asking everyone to 
provide me with some basic information.” 	

 
Administer Demographics and Preferences Questionnaire Verbally 	
	
____________________________________________________________________________	

Time of Day: ___________	
Before we begin, could you please tell me what you have had to eat or drink in the past 2 
hours?                  
 
             
 ________________________________________________________________________ 
	
1. How old are you?     _______________ 
2. What is your current major?     _________________________________ 
“Really? I would never want that major” (furrow brow)	
	
                   OR (if Psychology) 	
	
“Wish I would have chosen a different major.” 

3. What do you consider your race or ethnicity? 
o  Asian or Pacific Islander 
o  Black, Non-Hispanic 
o  Hispanic 
o  Native American (American Indian) 
o  White, Non-Hispanic 
o  Other         

4. What was your high school GPA     ___________     (seem uninterested either way) 
5. What was your favorite subject in high school  _________________________________ 
6. What was your ACT score           _______________ 
7. Have you ever played a game called Boggle before?    Yes     No  

If yes, how often have you played it?    ________________ 
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(Answers	to	the	items	below	are	unimportant	–	just	jot	quickly	and	seem	disinterested)	
	
8. How would you describe your concentration level?  (remain neutral here) 

On a scale from 1-7, with 1 being low and 7 being high, how would you rate your 
concentration level? 

       1     2     3     4     5     6     7 
9. How would you describe your vocabulary?  (remain neutral here) 

On a scale from 1-7, with 1 being low and 7 being high, how would you rate your 
vocabulary?   

      1     2     3     4     5     6     7 
10.  How often do you play video games? 	
       Which ones are your favorite games? 	

“Not me!” I can’t stand video games. They are such a waste of time” or some other 
statement that is disaffirming and in disagreement.”	

	
Introduce Boggle 
	

• “Now, you will be taught how to play the Boggle game. I will give you certain 
instructions and I would like for you to listen closely because once I’m done giving you 
the instructions, you don’t want to be asking me everything again. 

• Hand out example game 
• You are to make words that can be constructed from the letters that are next to each other. 
The letters can be horizontal (like this CAPE), vertical (like PAD), or diagonally (like 
COD). The words you find don't have to go right-to-left. They can go up, down, 
backwards, forwards, and diagonally as long as all of the letters are connected in a chain 
and each letter is used only once (like JAUNT).  

• Words need to be at least three letters long, and you can count both a singular and plural 
version of the same word. .  

• You will want to write down every word that you discover on the paper provided. It's 
common for simple words to appear on the Boggle board several times. However, you 
may only write each word once on your piece of paper.       

• Words that are allowed include common nouns, verbs, adjectives and adverbs. Words 
which are not allowed include proper nouns (like Justin or Rome), abbreviations (like  
UMD), contractions which words that use apostrophes to take the place of letters (like 
don’t), and words borrowed from languages other than English (such as mazeltov).  

• After three minutes have elapsed, you will need to stop writing immediately and put the 
pencil down.  

• Points are awarded based on the length of the word. So, for a three or four letter word, 
you will receive one point, for a five letter word, you will receive two points, for a six 
letter word, you will receive three points, for a seven letter word, you will receive five 
points, and for words containing eight letters or more, you will receive eleven points.   

• Do you have questions? 
• One thing you need to know is that to me, everybody is the same. I’m not really 
concerned about you as an individual, I only care about your performance in our 
experiment, that is, the data. So we can be as efficient as possible, please keep your 
observations to yourself during the process.” 
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Hand out the first Boggle grid and answer sheet.   
“Here is your first game. On this piece of paper, write down as many words as you can. 	
Remember, your individual style of learning isn’t important here, so keep your 
observations to yourself as you work on this.” 
“Your time starts now.”  *Set timer for 3 minutes – Say, “Time to stop.”	
	

After the first Boggle game	
“Irrespective of however you’re feeling right now, we need to move on. Here is your 
second game. (Hand out grid #2)   

 
Give hints for the grid 

I am suppose to tell you the following hints. First, look for plurals, and words that end in 
‘-er’, ‘-ed’, or ‘-ing.’ Second, if you find a long word, make sure that you also break it into 
its smaller components. Third, sometimes words make other words when they are spelled 
backwards. For example, the word ‘REED’ can be turned into ‘DEER.’ 
“Your time starts now.” *Set timer for 3 minutes – Say, “Time to stop.”	

 
After the second Boggle game	

“OK, it’s time for the final timed game. You may be thinking that you don’t like games 
like this, but that doesn’t matter. Remember, you’re just one anonymous participant, 
the same as everybody else. I am focused on trying to understand data from the game, 
not you personally.” 

 
Hand out grid #3 

“Your time starts now.” *Set timer for 3 minutes – Say, “Time to stop.” 
	

After final Boggle game	
“Again, irrespective of how you may be feeling right now, we need to get you started on 
some questionnaires and keep this moving along.”	

 
Hand out Questionnaires 

“There are a few more questions that ask about your experience with the game today. 
When you are done, just put them in this envelope.  Only your study ID number is on this, 
not your name. I will not see your responses as another assistant will enter this data into 
a spreadsheet without your name.  

 
Step out of the room, leave door open. When it is clear the participant is done: 
 
Collect envelope.  
  “I’m done. I’ll go get the researcher for the second study.”  
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Part 2 	
	
 
While participant is completing Part 1: 
 

• Measure 550g (+-1 g) of Chocolate Chips into each of the 5 bowls 
• Place appropriate label under each bowl (M, D, S, P, W) in the order on the participant’s 
taste test rating form. 

• On recording page, write down the starting weight of each bowl, to the nearest .01g. 
• Make sure the scale and chocolate chip containers are stored out of view of the 
participant. 

 
Introduction	

“I’m here to do the second study with you. The purpose of this study is to assess the 
relationship between your sensitivity to different sweet tastes and your typical eating 
patterns and attitudes about food. We think that what you grew up eating and the types of 
foods you eat day-to-day, may be related to how you perceived different tastes.” 	

	
Administer Chocolate preference item verbally	

“Next you are going to be tasting and rating several types of chocolate. Not that it is 
crucial, but how much do you like chocolate on a scale of 1 to 7 where 1 = do not like at 
all and 7 = you like it a great deal?”	

____________________________________________________________________________	

1 = Do not like at all                  7 = Like it a great deal	

                                                                                                                         Rating	

Like chocolate                                            1   2   3   4   5   6   7	

_____________________________________________________________________________	

Get Chocolate 
“I’m going to get the chocolate from the other room. I’ll be right back.” (return with 
chocolate and place tray in table.) 

 
Explain taste test  & hand out Taste Test Rating Form	

“Here are 5 bowls of chocolate chips. You will complete this rating form as you taste 
each chocolate. As you taste each type, you are asked to rate them along different 
criteria. You are also encouraged to eat as many as you want so that you can give the 
most accurate rating. You can go back and resample any of them and change your 
ratings along the way.”	

	
Show the form, point to the columns, explain that each bowl is label with the same letter 
as on the taste test form.  Ask participants to use the spoon, to spoon chocolate into their 
hand or the plate. 
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“While you do this, I’ll be in the other room getting some questionnaires ready for you.  
I’ll be back in about 5-10 minutes. In the meantime, please feel free to taste and eat as 
much chocolate as you like. When I return, you will fill out some questionnaires about 
your general food preferences and eating habits. Do you have any questions?” 
 

Leave room for 7 minutes, close the door to the room. 
	
Hand out survey 

“I have a questionnaire that I’d like you to fill out.” (Hand out DEBQ) 
	
End of Taste Test	

“This brings us to the end of this study.”	
	
Debriefing 	
*Act warm and friendly towards the participant throughout this debriefing process	
“I would like to thank you for your participation in our study. I have a few questions to help 
reassess your understanding of these studies.  	

	
1) Now that you are done, what do you think the purposes of these experiments were, in your 
own words? 

2) What did you think about being asked to do two different studies during this time slot?  
(looking for any awareness here of the two studies being connected) 

3) Did you think there was any connection between the two studies? 
	
Now that the experiment has come to an end, I would like to provide you with important details 
of the study. As you may be aware, some studies require that the true purpose be withheld from 
the participants until the very end. This is because sometimes when participants know what the 
study is assessing, they may change their behavior and act in ways that they believe the 
experimenter wants them to. In other words, they may not display their original behavior. This is 
why you were not told the actual aim of the study.	
	
As you may recall, the two studies you completed were introduced as being unrelated to each 
other. The two parts, however, are related. The overall purpose of the study is to understand how 
the degree to which people feel related to others can affect their food intake. The true purpose of 
Part 1 was to affect the degree to which you felt relatedness or connection to the experimenter by 
fostering it, hampering it, or neither depending on the condition that you were randomly 
assigned to.	
	
I’d like to know from you, the extent to which you felt a sense of relatedness with the 
experimenter or the lack thereof on a scale of 1 to 7 with 7 being “A very strong sense of 
relatedness” and 1 being “A very strong sense of feeling alienated.”  
 
 
 
 
 



EATING REGULATION AND SDT  
 
 

68 

 
 
   Alienated    Strong sense of relatedness 
 

Rating:    1      2      3      4      5       6      7 
 

	
Which condition do you think you were in?  NS ____   NF ____ CG ____	
 
(Correct Identification of condition): “Yes, that’s right. You were assigned to the Relatedness 
Frustration Condition.” 
 
(Incorrect Identification of condition): “Well, you were actually assigned to the Relatedness 
Frustration Condition.” 
 
How I was treating you was actually an act.  I was trying to be disinterested in you, etc… (take 
time to explain this and restore the relationship here) 
 
The true purpose of the second study was to see how much chocolate you ate and how this might 
be related to the way the experimenter treated you.  The chocolate tasting was just a part of the 
cover story.	

 	
What are your thoughts or feelings about this element of deception in our study?  (Probe here as 
needed.  May want to ask specifically if the participant felt irritated, angry, or whether they think 
it influenced the amount they ate.)	
	
(At this point, you will provide reassurance that many people eat more when they are not being 
watched and it is normal for people to eat lots of the chocolate.)	
	
As a reminder, the amount you ate and all of your other responses are confidential and are not 
in any way connected to your name or any other identifying information.	
	
That said, because you were not told the real purpose of the study, you have the right to 
withdraw the use of any of your data in this study. Will you allow us to use your data?  

 
YES    NO 	

	
Now that you know the true purpose of the study and the importance of concealing its actual aim 
until after the experiment is over, I would request that you refrain from sharing the information I 
just discussed with others.  
 
If others are made aware of what our research is actually studying, participants who come in 
with that knowledge may knowingly or unknowingly try to portray inauthentic behaviors, give 
fake responses, and display inaccurate performances.  
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As a result of all these possible situations, our research will run the risk of producing inaccurate 
data which would render the study useless. So, again it is so important that you not share the 
true purpose of this study with your friends and classmates. 
 
Are you willing to keep your experiences to yourself, by not telling any of your classmates about 
this?  Or anyone who might be taking one of these psychology classes. 
Do you have any questions at this point? 
	
If you have any questions that arise later on, please feel free to contact me. I would like to thank 
you for your time and participation and hope you enjoyed this experience. 
 
 

(Control Condition)	
Part 1	

Instructions 	
	
Instructions for Non-verbals	

• Put in no extra effort to come across as either friendly or rude 
• Be matter of fact.  Polite, but not overly friendly 

	
Greeting 	
“Hi, are you (Participant’s name)? Why don’t we get started”	
	

Introduction	
“Let me tell you a bit about what we are going to be doing today.  As you might recall 
when you signed up, this study examines peoples’ characteristics, such as interests and 
background, and its relationship with enjoyment and performance on a game. The study 
is actually quite short, so we have added a second study to this time slot.  There is 
another student working with the same professor, so we will have you participate in both 
-- first in this one and then in the other student’s study. The second study is about 
understanding how preferences for different types of tastes influences eating patterns. 
The other study involved eating chocolate and so…	

	
are you able to eat chocolate today?”           YES __________            NO __________    	

	
*If participant says NO, do not administer part 2	

	

Informed Consent 	
“Here’s the Informed Consent form. Let me know if you have concerns or questions 
about it.”	

	

After Informed consent process	
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“So again, the aim of this study is to assess the relationship between peoples’ 
background and characteristics, experiences with a game and performance on the game. 
There are several questions in this handout for you.” 	
	

Hand out Demographics and Preferences Questionnaire 	
	
 
 Introduce Boggle	
	

• “Now, you will be taught how to play a game. I will give you certain instructions and I 
would like for you to listen closely.” 

• Hand out example game 
• You are to make words that can be constructed from the letters that are next to each other. 
The letters can be horizontal (like this CAPE), vertical (like PAD), or diagonally (like 
COD). The words you find don't have to go right-to-left. They can go up, down, 
backwards, forwards, and diagonally as long as all of the letters are connected in a chain 
and each letter is used only once (like JAUNT).  

• Words need to be at least three letters long, and you can count both a singular and plural 
version of the same word.  

• Write down every word that you discover on the paper provided. It's common for simple 
words to appear on the Boggle board several times. However, you only write each word 
once.       

• Words that are allowed include common nouns, verbs, adjectives and adverbs. Words 
which are not allowed include proper nouns (like Justin or Rome), abbreviations (like 
UMD), contractions which words that use apostrophes to take the place of letters (like 
don’t), and words borrowed from languages other than English (such as mazeltov).  

• After three minutes have elapsed, you must stop writing immediately and put the pencil 
down.  

• Points are awarded based on the length of the word. So, for a three or four letter word, 
you will receive one point, for a five letter word, you will receive two points, for a six 
letter word, you will receive three points, for a seven letter word, you will receive five 
points, and for words containing eight letters or more, you will receive eleven points.   

• Do you have questions?” 
 
Hand out the first Boggle grid and answer sheet.  	
	

“Here is your first game. On this piece of paper, write down as many words as you 
can.” 	
Your time starts now.” 
*Set timer for 3 minutes – Say, “Time to stop.”	

 
After the first Boggle game	

“Here is the second game.  	
 
Give hints for the grid	
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• Here are some hints or strategies that can help you perform better. First, look out for 
plurals, and words that end in ‘-er’, ‘-ed’, or ‘-ing.’ Second, if you find a long word, 
make sure that you also break it into its smaller components. Third, sometimes words 
make other words when they are spelled backwards. For example, the word ‘REED’ can 
be turned into ‘DEER.’ 
“Your time starts now.” *Set timer for 3 minutes – Say, “Time to stop.”	
	

After the second Boggle game	
“OK, it’s time for the final timed game. 	
“Your time starts now.” *Set timer for 3 minutes – Say, “Time to stop.”	

	

After final Boggle game 
“Alright.  The game part is now done.”	
	

Hand out Questionnaires 
“I’ve now got a few more questions for you that ask about your experience with the game 
today. When you are done, just put them in this envelope.  Only your study ID number is 
on this, not your name.  Another member of the research team will enter your responses 
into a database without your name on it.”  
 
Step out of the room while participant completes forms, leaving door open.  When 
completed, say  
 
“Looks like you’ve filled out all the questionnaires. I’ll go get the researcher for the 
second study.” 

	
Part 2	

	
While participant is completing Part 1: 
 

• Measure 550g (+- 1 g) of Chocolate Chips into each of the 5 bowls. 
• Place appropriate label under each bowl (M, D, S, P, W) in the order on the participant’s 
taste test rating form. 

• On recording page, write down the starting weight of each bowl, to the nearest .01g. 
• Make sure the scale and chocolate chip containers are stored out of view of the 
participant. 
 

Introduction	
“The purpose of this study is to assess the relationship between your sensitivity to 
different sweet tastes and your typical eating patterns and attitudes about food.” 	

	
Administer Chocolate preference item verbally	
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“Next I will ask you to taste and rate several types of chocolate. How much do you like 
chocolate on a scale of 1 to 7 where 1 = do not like at all and 7 = you like it a great 
deal?”	

____________________________________________________________________________	

1 = Do not like at all                  7 = Like it a great deal	

                                                                                                                         Rating	

Like chocolate                                            1   2   3   4   5   6   7	

_____________________________________________________________________________	
Get Chocolate 
 

“I’m going to get the chocolate from the other room. I’ll be right back.” (return with 
chocolate and place tray on table.” 

 
Explain taste test & hand out Taste Test Rating Form	

“Here are 5 bowls of chocolate chips. Please complete a taste test form as you taste each 
chocolate. As you taste each type, you are asked to rate them along different taste 
qualities, as well as an overall rating of how much you like each one.	

	
Show the form, point to the columns, explain that each bowl is label with the same letter 
as on the taste test form.  Ask participants to use the spoon, to spoon chocolate into their 
hand or the plate. 
 
“You are also encouraged to eat as many as you want so that you can give the most 
accurate rating. You can go back and resample any of them and change your ratings 
along the way.” 

	
“While you do this, I’ll be in the other room getting some questionnaires ready for you.  
I’ll be back in about 5-10 minutes. In the meantime, please feel free to taste and eat as 
much chocolate as you like. When I return, you will fill out some questionnaires about 
your general food preferences and eating habits. Do you have any questions?” 

	
Leave room for 7 minutes, close the door to the room. 
 
Hand out Survey 

(After returning) “I have a questionnaire that I’d like you to fill out.” (Hand out DEBQ) 
 

End of Taste Test	
“This brings us to the end of this study.”  (Be sure to thank the participant, Leave the 
room, and weigh the chocolate while the first RA debriefs).	

	

Debriefing 	
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*Act warm and friendly towards the participant throughout this debriefing process	
“I would like to thank you for your participation in our study. I have a few questions to help 
reassess your understanding of these studies.  	

	
1) Now that you are done, what do you think the purposes of these experiments were? 
2) What did you think about being asked to do two different studies during this time slot?  

(looking for any awareness here of the two studies being connected) 
3) Did you think there was any connection between the two studies? 

	
	
	
Now that the experiment has come to an end, I would like to provide you with important details 
of the study. As you may be aware, some studies require that their true purpose be withheld 
from the participants until the very end. This is because sometimes when participants know 
what the study is assessing, they may change their behavior and act in ways that they believe 
the experimenter wants them to. In other words, they may not display their original behavior. 
This is why you were not told the actual aim of the study.	
	
As you may recall, the two studies you completed were introduced as being unrelated to each 
other. The two parts, however, are related. The overall purpose of the study is to understand 
how the degree to which people feel related to others can influence their food intake. The true 
purpose of Part 1 was to influence the degree to which you felt relatedness or connection to the 
experimenter by fostering it, hampering it, or neither depending on the condition that you were 
randomly assigned to.	
	
I’d like to know from you, the extent to which you felt a sense of relatedness with the 
experimenter or the lack thereof on a scale of 1 to 7 with 7 being “A very strong sense of 
relatedness” and 1 being “A very strong sense of feeling alienated.”  
 
 
   Alienated    Strong sense of relatedness 
 
Rating:    1      2      3      4      5       6      7 
 
	
Which condition do you think you were in?  NS ____   NF ____ CG ____	
 
(Correct Identification of condition): “Yes, that’s right. You were assigned to the Control 
Condition.”	

	
(Incorrect Identification of condition): “Well, you were actually assigned to the Control 
Condition.”	
 
The true purpose of the second study was to see how much chocolate you ate and how this might 
be related to the way the experimenter treated you.  The chocolate tasting was just a part of the 
cover story.	
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What are your thoughts or feelings about this element of deception in our study? (Probe here as 
needed.  May want to ask specifically if the participant felt irritated, angry, or it affected how the 
responded to the taste test). 
 
(At this point, you will provide reassurance that many people eat more when they are not being 
watched and it is normal for people to eat lots of the chocolate.)	
	
As a reminder, the amount you ate and all of your other responses are confidential and are not 
in any way connected to your name or any other identifying information.	
	
That said, because you were not told the real purpose of the study, you have the right to 
withdraw the use of any of your data in this study. Will you allow us to use your data?  
 
YES    NO 	
	
Now that you know the true purpose of the study and the importance of concealing its actual aim 
until after the experiment is over, I would request that you refrain from sharing the information I 
just discussed with others.  
 
If others are made aware of what our research is actually studying, participants who come in 
with that knowledge may knowingly or unknowingly try to portray inauthentic behaviors, give 
fake responses, and display inaccurate performances.  
 
As a result of all these possible situations, our research will run the risk of producing inaccurate 
data which would render the study useless. So, again it is so important that you not share the 
true purpose of this study with your friends and classmates. 
 
Are you willing to keep your experiences to yourself, by not telling any of your classmates about 
this?  Or anyone who might be taking one of these psychology classes? 
 
Do you have any questions at this point? 
 
If you have any questions that arise later on, please feel free to contact me. I would like to thank 
you for your time and participation and hope you enjoyed this experience.	
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Appendix B: Measures 
 

Demographics and Background 

____________________________________________________________________________ 

1. Approximate Time: ___________ 

2. What you have had to eat or drink in the past 2 hours?       

              

3. How old are you?      _________ 

4. What is your current major?   _________________________________ 

5. What do you consider your race or ethnicity (check all that apply)? 

o  Asian or Pacific Islander 
o  Black, Non-Hispanic 
o  Hispanic 
o  Native American (American Indian) 
o  White, Non-Hispanic 
o  Other         

 
6. What was your high school GPA?  __________      

7. What was your favorite subject in high school?         

8. What was your ACT score?   ______ 

9. Have you ever played a game called Boggle before?  Yes  No    

If yes, how often have you played it?            
 

 
10. How would you describe your current concentration level? 

 
 
 

On a scale from 1-7, with 1 being low and 7 being high, how would you rate your ability 
to concentration? 
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1    2     3     4     5     6     7 
 

11. How would you describe your vocabulary? 

 

 

On a scale from 1-7, with 1 being low and 7 being high, how would you rate the extent 
of your vocabulary?   

1     2     3     4     5     6     7 
 

 

 

12. How often to you play video games?  Which ones are your favorite? 
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Psychological Need Satisfaction and Frustration 
 
Below we are going to ask about your actual experiences of certain feelings while completing the study 
and Boggle task. Please read each of the following items carefully. You can choose from 1 to 5 to indicate 
the degree to which the statement is true for you at this point in the experiment.  
 

 Not at 
all 
true 

Slightly 
true 

Moderately 
true 

Mostly 
true Very true 

1. I felt capable at what I did in the study. 1 2 3 4 5 

2. I felt a sense of choice and freedom during the 
study.             1 2 3 4 5 

3. I felt connected with the researcher.  1 2 3 4 5 

4. I felt pressured to do too many things in the study. 1 2 3 4 5 

5. I felt disappointed with my performance. 1 2 3 4 5 

6. I have the impression that the researcher disliked me. 1 2 3 4 5 

7. I felt forced to do many things I wouldn’t choose to 
do in the study. 1 2 3 4 5 

8. I felt competent to achieve a good score on the game. 1 2 3 4 5 

9. I experienced a sense of warmth from the researcher. 1 2 3 4 5 

10. I felt like I did what really interested me in the 
study.            1 2 3 4 5 

11. I felt that the researcher was cold and distant 
towards me.            1 2 3 4 5 

12. I felt insecure about my ability to perform well. 1 2 3 4 5 
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Intrinsic Motivation 

(Enjoyment/Interest in the game) 

 
Please indicate how true each statement is for you, using the following scale. 
 

 Not true 
at all  

Some-
what 
true 

 Very  
true 

1. I enjoyed the challenges this game provided. 1 2 3 4 5 

2. I would be interested in playing this game again. 1 2 3 4 5 

 
 
 

(Willingness to recommend Boggle) 
 
Please evaluate the given statements based on the following rating scale:  
 

 Strongly 
disagree Disagree 

Neither 
agree nor 
disagree 

Agree Strongly 
agree 

1. I would recommend this study to a friend. 1 2 3 4 5 

2. I would recommend this researcher to a friend. 1 2 3 4 5 

3. I would recommend the Boggle game to a friend. 1 2 3 4 5 
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Positive and Negative Affect Schedule-General (PANAS) 
 
This scale consists of a number of words that describe different feelings and emotions. Read 
each item and then check the response that best indicates the extent to which you feel this 
way right now.  
 
 

Very slightly  
or  

not at all 

A  
Little Moderately Quite  

a bit Extremely 

1. Interested 1 2 3 4 5 

2. Disinterested 1 2 3 4 5 

3. Excited 1 2 3 4 5 

4. Upset 1 2 3 4 5 

5. Strong 1 2 3 4 5 

6. Guilty 1 2 3 4 5 

7. Scared 1 2 3 4 5 

8. Hostile 1 2 3 4 5 

9. Enthusiastic 1 2 3 4 5 

10. Proud 1 2 3 4 5 

11. Irritable 1 2 3 4 5 

12. Hungry 1 2 3 4 5 

13. Ashamed 1 2 3 4 5 

14. Inspired 1 2 3 4 5 

15. Nervous 1 2 3 4 5 

16. Determined 1 2 3 4 5 

17. Attentive 1 2 3 4 5 

18. Jittery 1 2 3 4 5 

19. Active 1 2 3 4 5 

20. Afraid 1 2 3 4 5 

21. Alert 1 2 3 4 5 
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State-Trait Anxiety Inventory (State Anxiety) 
 

A number of statements which people have used to describe themselves are given below. Read 
each statement and then circle the appropriate number to the right of the statement to 
indicate HOW YOU FEEL RIGHT NOW, that is, AT THIS MOMENT. There are no right or wrong 
answers. Do not spend too much time on any one statement but give the answer that seems to 
describe your resent feelings best.  
 

 Not at  
all Somewhat Moderately 

so 
Very 

much so 

1. I feel calm                       1 2 3 4 

2. I feel secure 1 2 3 4 

3. I am tense 1 2 3 4 

4. I feel strained                 1 2 3 4 

5. I feel at ease 1 2 3 4 

6. I feel upset 1 2 3 4 

7. I am presently worrying over possible misfortunes 1 2 3 4 

8. I feel satisfied 1 2 3 4 

9. I feel frightened 1 2 3 4 

10. I feel comfortable 1 2 3 4 

11. I feel self-confident 1 2 3 4 

12. I feel nervous 1 2 3 4 

13. I am jittery 1 2 3 4 

14. I feel indecisive 1 2 3 4 

15. I am relaxed 1 2 3 4 

16. I feel content  1 2 3 4 

17. I am worried 1 2 3 4 

18. I feel confused 1 2 3 4 

19. I feel steady 1 2 3 4 

20. I feel pleasant 1 2 3 4 
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Taste Test 
 
Please rate the extent to which each type of chocolate chip has the quality listed, using a 1-10 
rating scale, where 1 = does not have the quality at all and 10 = has a lot of this quality.   
 
Also rate your overall liking of each type of chocolate chip, where 1 = do not like it at all and 
10 = like it very much. 
 
 

Aspect of food  
to be rated 

Type of Chocolate Chips 

PB W M  D S 

1. Sweetness 
     

2. Cocoa Flavor 
     

3. Creaminess 
     

4. Milkiness  
     

5. Smooth texture 
     

6. Overall liking  
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Dutch Eating Behavior Questionnaire (DEBQ) -- Emotional Eating Scale 
 

Please respond to the given questions based on the following rating scale: 

 
Never Seldom Some- 

times Often Very 
often 

1. Do you have the desire to eat when you are 
irritated?                       1 2 3 4 5 

2. Do you have a desire to eat when you have nothing to do? 1 2 3 4 5 

3. Do you have a desire to eat when you are depressed or 
discouraged?  1 2 3 4 5 

4. Do you have a desire to eat when you are feeling 
lonely?                 1 2 3 4 5 

5. Do you have a desire to eat when somebody lets you down? 1 2 3 4 5 

6. Do you have a desire to eat when you are cross? 1 2 3 4 5 

7. Do you have a desire to eat when you are approaching 
something unpleasant to happen? 1 2 3 4 5 

8. Do you get the desire to eat when you are anxious, worried or 
tense? 1 2 3 4 5 

9. Do you have a desire to eat when things are going against you or 
when things have gone wrong? 1 2 3 4 5 

10. Do you have a desire to eat when you are frightened?                     1 2 3 4 5 

11. Do you have a desire to eat when you are disappointed? 1 2 3 4 5 

12. Do you have a desire to eat when you are emotionally upset? 1 2 3 4 5 

13. Do you have a desire to eat when you are bored or restless? 1 2 3 4 5 

 
 

Hyper/Hypophagia 
 
14. When other people cause me stress (e.g., partner, friends, relatives, colleagues), I eat: 

o Much less than usual 

o Less than usual 
o The same as usual 

o More than usual 

o Much more than usual 
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Eating and Weight patterns 
 
 

 
15. What is your height ?                                  ________ ft _______ in (or cm) 

16. What is your weight ?                           ___________ lbs (or kg) 

17. What is your ideal weight?  ___________ lbs (or kg) 

18.  Are you currently trying to lose weight? 

o Yes  
o No 

 
19.  To what extent do you agree with this statement: My eating habits are healthy.  

1  
Strongly  
disagree 

2 
Disagree 

3 
Neither agree  
nor disagree 

4 
Agree 

5 
Strongly  
Agree 
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Preference for Chocolate 

____________________________________________________________________________ 

1 = Do not like at all                     7 = Like it a great deal 

____________________________________________________________________________ 

                                                                                                  Rating 

Like chocolate                                                            1     2     3     4     5     6     7 
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Amount of chocolate consumption 
 

 
RA for Part 1      __________________________________ 

 
RA for Part 2      __________________________________ 

 
Weight measurements (to nearest .01 g): 

 

 
Other notes: 
 
 
 

 
Before After 

M   

D   

S   

RB   

W   

Plate 
If chips left on plate, zero out scale 
with an empty plate on it and 
record weight of chocolate à 

 




