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Abstract 

Extensive work has been done in the field of adolescent risky decision making, as a 

component of adolescent development.  Developmentalists have debated the influence of 

peer and family norms and values on adolescent development and decision making 

practices for some time.  In my work, I examined the relations between both parent 

values and friend norms and adolescent decision making.  Additionally, I investigated the 

interactions between fuzzy-trace constructs of gist and verbatim thinking and parent 

values and friend norms.  The results support the notion that family and peers both have 

salient influences on decision making in adolescents.  Peers and parents also appear to 

influence the level of gist-based thinking that adolescents engage in, an indication that 

certain interactions with friends and parents can influence decision making maturity.  

Finally, the interaction between fuzzy-trace constructs and values reflects variance in 

several past behaviors and future intentions.  The implications for this research are that 

interventions to promote reduced risky decision making in adolescents can be aimed at 

influencing their perception of family and peer norms, as well as increasing their capacity 

for more protective gist-based thinking. 
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Influence of Parent Values and Friend Norms on Adolescent Risky Decision Making 
 

Risky decision making is a phenomenon that has been studied across many 

populations and ages (Reyna, 2004), and has been examined in numerous contexts, from 

medicine to gambling (Reyna & Lloyd, 2006; Branas-Garza et al., 2007).  The influences 

of power, framing, and social pressure on risky decision making are also common themes 

in decision making research (Maner et al., 2007; Slattery & Ganster, 2002; Gardner & 

Steinberg, 2005).  Adolescents are particularly prone to risky decision making, which has 

led many researchers to examine the specific processes that guide adolescent decision 

making (Reyna & Farley, 2006).  The influences that parents and peers can have on an 

adolescent’s behaviors and decision making processes are also a common theme in 

developmental research (Garnier & Stein, 2002; Harris, 1995). 

Decision making capacities in adolescence are markedly different from decision 

making capacities in adulthood.  Contrary to popular belief, however, adolescents do not 

make riskier decisions than adults because of any sense of perceived invincibility.  In 

reality, it has been demonstrated that adolescents do not view themselves as invulnerable, 

and that perceived vulnerability actually decreases with age (Reyna & Farley, 2006).   

Additionally, according to Reyna and Farley (2006), although the objective of many 

adolescent risky behavior interventions is to enhance the accuracy of risk perceptions, 

adolescents typically overestimate important risks such as their chances of contracting 

HIV or developing lung cancer.  Despite a demonstrable decrease in perceived 

vulnerability as one ages, risk taking and risky decision making also decrease with age 

(Gardner & Steinberg, 2005). 
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A contradictory phenomenon documented by Reyna and Farley (2006), mirrors 

this confusing relationship between decreases in risk taking and decreases in vulnerability 

estimates as one ages.  The authors have observed two paradoxical trends in the literature 

describing the relationship between risk estimation and decision making: at times it has 

been shown that the higher the perceived risk of a behavior, the more likely individuals 

are to engage in it, and at other times it has been shown that the higher the perceived risk, 

the less likely individuals are to engage in a behavior.  This apparent inconsistency in risk 

processing and subsequent decision making can be accounted for by a dual-process 

theory of reasoning and decision making that highlights the differences between decision 

making methods employed by adults and by children and adolescents (Reyna & Farley, 

2006).  Whereas adults make qualitative decisions based primarily on “gut” feelings and 

the “big picture” result, adolescents make quantitative decisions based on exact 

calculations, percentages, and ratios.  This difference in information-processing leads an 

adult to conclude that the decision is not worth the consequential risk, while an 

adolescent more heavily weighs the pros and cons, often choosing to take the chance.  

This distinct difference between the information-processing and resultant decision 

making capabilities of adults and children or adolescents is a central tenet of fuzzy-trace 

theory (FTT) (Reyna & Brainerd 1995). 

According to Reyna and Brainerd (1995), FTT explains the differences in 

information-processing across the lifespan.  FTT differentiates between two distinct 

representations of information, verbatim and gist, which vary along a continuum from 

most to least precise.  In other words, verbatim processing utilizes specific details, 

concentrating on facts and figures to arrive at a quantitative decision or conclusion, while 
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gist processing utilizes a general understanding of a scenario, focusing on the bottom line 

to arrive at a qualitative conclusion.  Reyna and Brainerd (1995) have determined that 

there is a correlation between judgment capacities, which are associated with one’s mode 

of information-processing, and subsequent decision making abilities.  Overall, utilization 

of the gist trace is considered a more mature form of reasoning than is employment of the 

verbatim trace; through development from childhood to adulthood, overall information-

processing capacities improve, along with a marked improvement in the ability to engage 

in gist-based thinking (Brainerd & Reyna, 2002).   

Due to the age differences in cognitive competence and judgment capacities, there 

is a correlation with differences in decision making capabilities.  The verbatim-based 

processing that children and adolescents have been shown to more frequently engage in 

leads to the making of decisions based on specific calculations and interpretations of 

statistics or chances.  This type of decision making, involving the weighing of pros and 

cons in an effort to determine if it is worth taking a gamble, is what leads younger 

individuals to engage in more risky behaviors.  Conversely, adults engage in far more 

gist-based processing, leading them to make decisions based on the overall bottom line.  

This gist-based processing generates interpretations that generally encourage the 

individual to reject the unhealthy risky option because it is evaluated as largely negative, 

or too unfavorable (Reyna & Brainerd, 1995). 

FTT also offers an explanation for the contradictory relationship between risk 

perception and risk taking that occurs within the same person, depending on how the risk 

is framed and what sort of cues—verbatim or gist—that it elicits.  Of the two traces, gist-

based thinking correlates negatively with risk taking behaviors, acting as a protective 
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relation, while verbatim retrieval correlates positively with risky behavior, reflecting the 

extent to which an individual engages in risky behavior.  In risk avoidant individuals, 

cues leading to the retrieval of higher levels of gist representation elicit higher 

perceptions of risk, which is reflected in less risk taking.  Cueing higher levels of 

specific, verbatim representation, however, leads an individual to reflect on his or her 

experiences and rate the risks as higher or lower, relative to the degree in which they 

engage or engaged in the behavior.  Adolescents demonstrate these contradictory risk 

perceptions with frequency, and certain features of global and specific perceptions cause 

them to be correspondingly protective or reflective.  Assessing risk in a categorical 

manner acts protectively, while making finer distinctions between levels of risk leads to 

riskier behaviors.  Specific questions that lead people to assess their risk as high reflect 

their tendency to engage in risky behaviors, while globally assessing one’s risk as high is 

a protective measure.  Overall, the strongest predictor of protective relations regarding 

risk taking is the endorsement of simple values (Mills, Reyna, and Estrada, in press). 

With regard to adolescent risky decision making, factors apart from the 

adolescent’s own mode of information processing and cognitive maturity can also shape 

their decisions regarding risky behaviors (Gardner & Steinberg, 2005).  Peers have been 

shown to have a significant influence on the decision making processes of all individuals, 

but this influence is especially apparent during adolescence.  Interestingly, regardless of 

age, risk taking increases when one is in the presence of peers, but the effect of peer 

influence on risky decision making is more pronounced in middle and late adolescence 

than in adulthood.  In the presence of peers, individuals are found to focus more on the 
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benefits than the costs of risky decisions.  The difference between adults and adolescents, 

however, is that for the younger cohorts, peer effects are much stronger. 

Previous research has demonstrated that peer behaviors are one of the strongest 

predictors of adolescent problem behaviors (Garnier & Stein, 2002; Dishion et al., 1999).  

Deviant friendships can be especially detrimental concerning the development of problem 

behaviors in an adolescent because the influences are subtle, but powerful (Dishion et al., 

1999).  Two reasons are cited for the increased significance of peer influence in 

adolescence.  First, group membership becomes very salient during adolescence, and 

normative regulation occurs as one becomes the member of a group (Steinberg & 

Monahan, 2007).  Additionally, because of an increased need to assimilate and fit in 

during adolescence, peer pressure becomes more important (Steinberg & Monahan, 

2007).  While most authors do not discount the socializing effects of individuals such as 

parents during adolescence, there have been claims made that peer groups are the primary 

environmental influence on children’s psychological functioning (Harris, 1995).  Harris 

(1995) even goes so far as to contend that parents do not have any long-term effects on 

the development of their child’s personality. 

Contrary to Harris’s (1995) assertions and despite the pronounced emphasis that 

many developmental theorists place on the influence of peers in an adolescent’s life, 

parents contribute substantially to their child’s development.  The effects of family values 

begin in childhood, and affect the values and skills that children will develop.  These 

values also contribute to the peers and affiliates that children will choose as they become 

more autonomous in adolescence (Garnier & Stein, 2002).  A family environment that 

promotes values of care and kindness in their children produces adolescents with more 
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generative life narratives (Frensch et al., 2007).  Additionally, a parental commitment to 

values that focus on traditional achievement and authority, as well as humanism or 

egalitarianism, predict fewer delinquent behaviors in adolescence (Garnier & Stein, 

2002).  Despite growing reliance on peers for social support, most adolescents still look 

to their parents for important and positive influence in their lives (Laible et al., 2000).  

Overall, the conclusion made by early researchers on socialization that parents have little 

influence on adolescent behavior or personality were often overstated, and were based on 

correlational findings or relied excessively on singular factors of parental influence 

(Collins et al., 2000). 

Current research recognizes the important connection between family and peer 

effects in adolescent decision making; it points to the collective influence of peer norms 

and parent values during adolescence development as opposed to the earlier view, which 

assumed their opposition (Laible et al., 2000; Collins et al., 2000).  According to Laible 

et al. (2000), parent and peer relationships serve similar, though not equal, functions for 

adolescent adjustment.  Moreover, while adolescents begin to look more toward their 

peers for support during the transition from childhood to adulthood, most still also rely 

heavily on their parents for emotional support and advice.   

Previous research commonly conflated peer influence with peer similarity, 

ignoring the considerable force of selection effects (Collins et al., 2000).  In reality, 

adolescents choose their peers, and they generally choose like-minded ones, based on the 

values and beliefs that they have had instilled in them by their parents.   Parents also have 

substantial opportunity to steer their young children toward specific social interactions, 

and can later actively block certain peers from aspects of their child’s environment 
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(Collins et al., 2000).  While this doesn’t eliminate all the effects of deviant or 

unfavorable peers, this type of parental monitoring can affect the attitudes, values, and 

motivations that children are exposed to during their development.  Furthermore, 

adolescents differ substantially on their susceptibility to peer influence, and this is most 

strongly predicted by parenting type, with more authoritative parents having less 

susceptible children (Collins et al., 2000).  All things considered, the major flaw in the 

arguments of Harris (1995) and others is the failure to recognize that relationships do not 

occur in a vacuum, and that most relationships, parent and peer included, can offer 

support, protection, and compensation when others fail or fall short (Vandell, 2000). 

 Moral considerations also play a part in decision making, though little research 

has focused on the impact of morality in adolescent or risky decision making in 

particular.   Researchers have found that adolescents who score high on measures of 

spirituality or religiosity are less likely to engage in antisocial behaviors (Windham et al., 

2005).  It has also been noted that positive perceptions of religion by adolescents is 

related to less delinquent behavior (Windham et al., 2005).  In work on decision making 

conflicts, it was noted that when an individual is faced with a conflict between two 

values, the one that holds moral weight usually wins, because it is seen as an absolute and 

inviolable principle (Hanselmann & Tanner, 2008).  Previous research in risky decision 

making has revealed that to a certain extent, safer sexual behavior (i.e. wearing condoms 

to protect the health of one’s partner) is influenced by feelings of moral obligation (van 

Kesteren et al., 2007). 

This study seeks to examine the influence of parent values and friend norms on 

adolescent risky decision making.  In particular, I examined interactions between fuzzy-
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trace constructs of gist and verbatim thinking with parent values and friend norms in 

predicting sexual behavior and intentions.  Furthermore, it seeks to determine if gist 

principle endorsement can be influenced by parent values or friend norms, indicating the 

potential to improve gist-based thinking through exposure to positive social norms.  

Based on the literature, it is expected that parent values and friend norms will both be 

related to adolescent risky decision making.  Specifically, it is predicted that engaging in 

sexual intercourse and intentions to have sex will be positively related to parent values 

and friend norms that endorse sex.  Demonstrating the notion that parents act as filters for 

their children’s friend choices, it is hypothesized that friend norms and parent values will 

be positively correlated, but that parent values will be the only significant contribution to 

variance in sexual behaviors or intentions.  Due to the importance of risk perception and 

information processing in decision making, it is expected that interactions between norms 

and fuzzy-trace constructs will be significant in predicting sexual intentions and behavior.  

Finally, based on the knowledge that individuals are influenced by morality in making 

decisions, especially regarding harmful choices, it is predicted that moral gist principle 

endorsement will explain further variance in sexual intentions and behavior than the 

overall endorsement of gist principles. 

Method 

Participants 

 The participants in this study consisted of 837 high school students from Arizona, 

Texas, and New York, ranging in age from 13-18 years (M=15.5, SD=1.0).  The sample 

was 44% Caucasian, 16% Hispanic, 28% African-American, 4% Asian-American, and 

8% “mixed ethnicity” or “other”. Females comprised 58% of the sample, and 39% of the 
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sample was sexually active.  48% of the sample population lived with both parents (no 

step-parents). 

Participants were recruited through high schools and youth centers in Arizona, 

Texas, and New York.  The participants received a maximum compensation of $150 for 

voluntarily completing all aspects of a risk reduction intervention, with permission of a 

parent or guardian.  For the pre-intervention survey component from which this data was 

collected, the students were paid $15. 

Measures 

 Participants provided responses to a survey covering 313 items, including 

demographics, personal beliefs, parent values and friend norms, and sexual knowledge, 

behaviors, and intentions.  Items for all scales and measures assessed can be found in the 

Appendix.  The parent values scale was constructed from questions assessing the 

mother’s and father’s endorsement of sexual activity (4 items with higher scores implying 

more endorsement of sexual behavior; α = .87).  19 cases were removed because the 

participant indicated that they did not live with either parent.  The friend norms scale was 

constructed from questions regarding the sexual behaviors and beliefs of one’s friends (3 

items with higher scores implying more endorsement of and engagement in sexual 

behavior; α = .75). 

 Scales to measure fuzzy-trace constructs (gist principles, moral gist principles, 

specific risk, categorical risk) were also created.  The gist principles scale (Mills, Reyna, 

& Estrada, in press) was constructed from dichotomous questions examining gist-based 

thinking (15 items with higher scores implying a stronger tendency to endorse gist-based 

thinking; α = .82), including such items as “Better to be safe than sorry.”  The moral gist 
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principles scale was created as a subscale of the gist principles scale and was constructed 

from dichotomous questions examining morally influenced gist-based thinking (4 items 

with higher scores implying a stronger tendency to endorse morally guided gist-based 

thinking; α = .81), including such items as “I have a responsibility to God to wait to have 

sex.”  The specific risk scale (Mills, Reyna, & Estrada, in press) was created from 

questions addressing personal risk estimates related to sexual behavior (5 items with 

higher scores implying a stronger tendency to endorse verbatim-based thinking; α = .81), 

with items such as “I am likely to get (a girl) pregnant in the next 6 months.”  The 

categorical risk scale (Mills, Reyna, & Estrada, in press) was constructed from items 

measuring categorical thinking about risk (9 items with higher scores implying a stronger 

tendency to think categorically about risk; α = .71), such as “When in doubt about having 

sex, delay or avoid it.” 

 The criterion of sexual intentions (Mills, Reyna, & Estrada) was a scale created 

from questions addressing behavioral intentions to have sex (5 items with higher scores 

implying stronger intentions to have sex; α = .91), including questions such as “Do you 

think you will have sex before you are finished with high school?”  The criterion sexual 

behavior was the participant’s response to a dichotomous question, “Have you ever had 

sex?”, to which the answer was yes or no. 

Five sets of separate, sequential regression analyses were executed, with sexual 

behaviors or intentions acting as the criterion variable in most analyses.  In one set of 

analyses, gist principle or moral gist principle endorsement served as the criterion.  For 

analyses only examining the effects of parent values and friend norms, parent values were 

regressed in the first block, and friend norms added in the second block.  To test 
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predictions about the relationship between parent values or friend norms and general and 

moral gist-based thinking, interactions were regressed in the second block, following 

regressions of the two predictors independently in the first block.  Regressions to 

examine relationships between parent values or friend norms and specific or categorical 

risk assessments were performed in the same way.  All variables involved in interaction 

measures were mean centered. 

Results 

 The correlation matrix, including means, standard deviations, and ranges for all 

variables used in the analyses, is found in Table 1.  All bivariate correlations were 

significant and in the predicted direction.  Friend norms and parent values were positively 

correlated with one another.  The criterion variables (sexual behavior and intentions) 

were both positively correlated with parent values and friend norms.  The fuzzy-trace 

constructs related to gist-based measures (gist principles, moral gist principles, and 

categorical risk) were all negatively correlated with both parent values and friend norms.  

The fuzzy-trace construct related to verbatim-based measures (specific risk) was 

positively correlated with both parent values and friend norms. 

Parent Values and Friend Norms 

The first set of regression analyses all examined the impact of parent values, 

followed by the addition of friend norms, on both behavioral measures and fuzzy-trace 

constructs.  The results of the first regression analysis appear in Table 2.  The first step of 

this analysis demonstrated that parent values are positively related to sexual intentions, 

and produced an R2
 of .19.  In the second step, the addition of friend norms significantly 
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improved the R2 to .35.  Friend norms were also shown to be positively related to sexual 

intentions. 

 The results of the second regression analysis appear in Table 3.  The first step of 

this analysis revealed that parent values are positively related to sexual behavior, and 

produced an R2
 of .09.  In the second step, the addition of friend norms significantly 

improved the R2 to .19.  Friend norms were also demonstrated to be positively related to 

sexual behavior. 

 The results of the third regression analysis appear in Table 4.  The first step of this 

analysis demonstrated that parent values were negatively related to gist principle 

endorsement, and produced an R2
 of .14.  In the second step, the addition of friend norms, 

they were also shown to be negatively related to sexual behavior, and significantly 

improved the R2 to .20. 

 Table 5 contains the results of the fourth regression analysis.  The first step of this 

analysis demonstrated that parent values were negatively related to moral gist principle 

endorsement, and produced an R2 of .13.  The addition of friend norms in the second step 

significantly improved the R2 to .20, and friend norms were revealed to be negatively 

correlated to moral gist principle endorsement. 

Gist Principle Endorsement 

 The second set of regressions examined the impact of parent values or friend 

norms, in conjunction with gist principle endorsement, on sexual behavior and intentions.  

The results of the first regression can be found in Table 6.  The first step of this analysis 

yielded an R2 of .37; parent values and gist principles were regressed and were positively 

and negatively correlated with intentions to have sex, respectively.  The second step 
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contained an interaction variable between parent values and gist principles that was 

positively correlated to intentions to have sex.  This addition significantly increased the 

R2 to .39. 

Table 7 contains the results of the second regression.  The first step of this 

analysis showed sexual intentions to have a positive correlation with friend norms and a 

negative correlation with gist principles.  The R2 was .41.  Addition of an interaction term 

between friend norms and gist principles in the second step failed to reach significance. 

 The results of the third regression can be found in Table 8.  The first step of this 

analysis demonstrated that gist principles were negatively correlated and parent values 

were positively correlated with sexual behavior, and produced an R2 of .19.  In the second 

step, the addition of an interaction term between parent values and gist principles showed 

a positive correlation with sexual behavior, and significantly improved R2 to .20. 

 Table 9 contains the results of the fourth regression.  The first step of this analysis 

revealed a negative correlation between sexual behavior and friend norms, and a positive 

correlation between sexual behavior and gist principles; it yielded an R2
 of .23.  The 

addition of an interaction variable between friend norms and gist principles in the second 

step failed to reach significance. 

Moral Gist Principle Endorsement 

 The third set of regressions examined the impact of parent values or friend norms 

and moral gist principle endorsement on sexual intentions and behavior.  The results of 

the first regression analysis appear in Table 10.  In the first step, parent values and moral 

gist principles were regressed, and shown to have a positive and negative correlation with 

sexual intentions, respectively.  The regression produced an R2 of .41.  Addition of an 
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interaction term between parent values and moral gist principles in the second step 

significantly increased the R2 to .43, and was positively correlated with the criterion. 

 The second regression analysis has results shown in Table 11.  Moral gist 

principles and friend norms were regressed in the first step and revealed to have 

correspondingly positive and negative correlations with intentions to have sex.  The 

regression produced an R2 of .45.  In the second step, the addition of an interaction term 

between friend norms and moral gist principles did not reach significance. 

 Table 12 contains the results of the third regression analysis.  Parent values were 

shown to have a positive correlation and moral gist principles to have negative 

correlation to sexual behavior when regressed in the first step, which produced an R2 of 

.23.  Addition of an interaction term between parent values and moral gist principles in 

the second step significantly increased the R2 to .24, and was positively correlated with 

sexual behavior. 

 The results of the fourth regression analysis can be found in Table 13.  The first 

step of this analysis showed sexual behavior to have a positive correlation with friend 

norms and a negative correlation with moral gist principles.  The regression produced an 

R2 of .27.  The addition of an interaction term in the second step between friend norms 

and moral gist principles significantly increased the R2 to .28, and was positively 

correlated with sexual behavior. 

Specific Risk Assessment 

 The fourth set of regression analyses explored the impact of parent values or 

friend norms and verbatim-based thinking, in the form of specific risk assessments, on 

sexual intentions and behavior.  The results of the first regression can be found in Table 
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14.  The first step of this analysis demonstrated sexual intentions to have a positive 

correlation with parent values and specific risk, and produced an R2 of .21.  Addition in 

the second step of an interaction term between parent values and specific risk 

significantly increased R2 to .23, and was negatively correlated with sexual intentions. 

 The results of the second regression can be found in Table 15.  Friend norms and 

specific risk were both shown in the first step to have a positive correlation with sexual 

intentions, and produced an R2 of .29.  Addition of an interaction term between friend 

norms and specific risk in the second step did not reach significance. 

 Table 16 shows the results of the third regression.  In the first step, parent values 

and specific risk were regressed, and demonstrated a positive correlation with sexual 

behavior.  The regression produced an R2 of .09.  In the second step, addition of an 

interaction term between parent values and specific risk significantly improved the R2 to 

.10, and was negatively correlated to sexual behavior. 

The results of the fourth regression analysis can be found in Table 17.  The first 

step of this analysis showed sexual behavior to have a positive correlation with friend 

norms and specific risk.  The regression produced an R2 of .16.  The addition of an 

interaction term in the second step between friend norms and specific risk failed to reach 

significance. 

Categorical Risk Assessment 

The fifth set of regression analyses explored the impact of parent values or friend 

norms and gist-based thinking, in the form of categorical risk assessments, on sexual 

intentions and behavior.  The results of the first regression can be found in Table 18.  The 

first step of this analysis demonstrated sexual intentions to have a positive correlation 
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with parent values and a negative correlation with categorical risk, and produced an R2 of 

.22.  Addition in the second step of an interaction term between parent values and 

categorical risk significantly increased R2 to .24, and was positively correlated with 

sexual intentions. 

 The results of the second regression can be found in Table 19.  Friend norms and 

categorical risk were shown in the first step to have a positive correlation and a negative 

correlation with sexual intentions, respectively.  The regression produced an R2 of .29.  

Addition of an interaction term between friend norms and categorical risk in the second 

step did not reach significance. 

 Table 20 shows the results of the third regression.  In the first step, parent values 

and categorical risk were regressed and demonstrated correspondingly positive and 

negative correlations with sexual behavior.  The regression produced an R2 of .10.  In the 

second step, addition of an interaction term between parent values and specific risk failed 

to reach significance. 

The results of the fourth regression analysis can be found in Table 21.  The first 

step of this analysis showed sexual behavior to have a positive correlation with friend 

norms and a negative correlation with categorical risk.  The regression produced an R2 of 

.16.  The addition of an interaction term in the second step between friend norms and 

categorical risk failed to reach significance. 

Discussion 

 The results of this study reveal that both parent values and friend norms have a 

significant effect on adolescent sexual intentions and behavior.  Moreover, the results 

demonstrate that measures of gist principle endorsement and moral gist principle 
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endorsement interact with parent values to influence the aforementioned criteria.  These 

results also reveal several interesting relationships regarding fuzzy-trace constructs.  

First, parent values and friend norms were shown to significantly explain variance in gist 

principle and moral gist principle endorsement.  In addition, as a measure distinct from 

overall gist principle endorsement, moral gist principle endorsement uniquely and 

significantly contributed to the explanation of variance in sexual intentions and behavior.  

Finally, parent values and friend norms positively endorsing sex were shown to correlate 

negatively with gist constructs and positively with verbatim constructs. 

 Illustrating a relationship between peer norms and family values, the measures of 

parent values and friend norms were shown to be significantly positively correlated (.33).  

This relationship lends credence to the argument that parent values could prime a child 

for the peer group that they select as an adolescent, as it demonstrates that an adolescent’s 

chosen friends endorse norms to the values of the adolescent’s parents (Collins et al., 

2000).  Additionally, the positive correlation that exists between an adolescent’s sexual 

intentions or behavior and parent values and friend norms that endorse sex is not 

surprising.  One would expect that if an individual’s parents approved of a behavioral 

decision or if their friends were supporting a certain behavior, the individual would be 

more likely to endorse engaging or intending to engage in the behavior themselves. 

 The results indicate one unexpected trend relative to parent values and friend 

norms.  Contrary to the assumption that parent values would act to filter the friend 

choices that adolescents made, thus fully accounting for the sexual intentions and 

behavior of the adolescent, friend norms were actually more highly correlated with and 

predicted variance in sexual intentions and behavior beyond that of parent values (see 
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Tables 1-3).  This can be explained, however, by the fact that peer influence often 

operates with respect to transient attitudes and behaviors, but not the enduring personality 

traits or values that are generally attributed to the influence of parents (Collins et al., 

2000).  Though in these analyses it is apparent that friends impart a unique, and slightly 

stronger influence on sexual behavior and intentions, it is still clear that parent values 

make a significant contribution to the variance in these criteria. 

 As expected, parent values and friend norms were negatively correlated with gist 

principle endorsement, moral gist principle endorsement, and categorical risk assessment.  

They were positively correlated with specific risk assessment.  As established by Mills, 

Reyna, and Estrada (in press), categorical risk assessment and gist-based thinking are 

protective.  This is exemplified by the data revealing the negative correlation between 

these constructs and the endorsement of sex by friend norms and parent values (see Table 

1), as well as the prediction of significant variance in intentions and behavior, such that 

lower endorsement of sex coupled with higher gist principle endorsement resulted in 

lower intentions and behavior (see Tables 6-13, 18-21).  The opposite relationship 

appeared for specific risk assessment, which represents the reflective pattern of verbatim-

based thinking (see Tables 1, 14-17).  

 Based on the notion that gist-based thinking is developed and improved through 

cognitive maturation and influenced by life experience (Brainerd & Reyna, 2002), it was 

expected that higher levels of gist-based thinking would be influenced by exposure to 

positive friend norms and parent values.  This prediction held true, as a negative 

correlation between parent values and friend norms endorsing sex and gist principle 

endorsement suggests (see Table 1).  In addition, both parent values and friend norms 
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significantly explain variance in adolescents’ endorsement of gist and moral gist 

principles (see Tables 4-5). 

 In examining a moral gist principle subscale derived from the overall gist scale 

(see Appendix), it was revealed that this subscale explained significant relationships 

parallel to those explained by the overall gist principle scale.  Furthermore, this subscale 

explained greater variance in sexual intentions and behavior than the same analyses 

employing the gist principle scale (see Tables 6-13).  This result highlights the 

importance of moral consideration as a unique and significant factor in adolescent 

decision making, and also verifies power of Mills, Reyna, and Estrada’s (in press) gist 

principles scale, because of its ability to retain explanatory strength even when 

deconstructed into smaller subscales. 

 Despite the aforementioned results that describe the unexpected strength of the 

relationship between friend norms and behavioral and intentional outcomes, a unique 

pattern has emerged with gist and moral gist principle interactions.  While friend norms 

may be more highly correlated with and explain slightly greater variance in the criteria, 

with the exception of an interaction with moral gist principles to explain sexual behavior 

(see Table 13), they surprisingly do not show any interaction effects with fuzzy-trace 

constructs.  Conversely, the interactions between parent values and gist and verbatim 

constructs were significant in all cases but one involving categorical risk assessment and 

sexual behavior (see Tables 6, 8, 10, 12, 14, 16, 18, 20). 

 Graphs of the simple slopes of all interaction effects demonstrate various 

explanatory relationships between the predictor and criterion variables.  Figures 1-4 

reveal the fact that gist and moral principle endorsement accentuates an already positive 
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relationship between sexual intentions or behavior, and parent values.  As the figures 

demonstrate, endorsement of gist and moral gist principles has a greater variation in 

levels of protection when parent values do not endorse sexual intentions or behavior.  

This relationship implies that as parent values increasingly endorse sex, levels of gist-

based thinking become less important in predicting sexual intentions or behavior, 

presumably because adolescents exposed to parent values that endorse sex have less 

social or moral reasons to avoid engaging in the behavior.   

Intriguingly, Figure 5 shows that the significant interaction between friend norms 

and moral gist principle endorsement also accentuates the already positive relationship 

between the two variables and sexual behavior, but that as norms endorsing sex increase, 

the difference in explanation by moral gist principle endorsement also increases.  In this 

case, it appears that as friend norms endorsing sex increase, reliance on moral gist 

principle endorsement serves as a more protective measure and could work to counteract 

friend norms that contradict personal values or moral obligations influenced by other 

relationships, such as those with parents. 

Finally, the relationships revealed by simple slopes representing parent values and 

specific and categorical risk interactions on sexual intentions and behavior present an 

interesting picture.  As expected, Figures 6 and 7 show that specific risk reflects sexual 

intentions and behavior for parent values that demonstrate lower endorsement of sex.  

What is unanticipated, however, is the fact that a cross-over relationship appears as 

parent values increasingly endorse sex.  One explanation for this phenomenon could be 

that those adolescents who are exposed to parent values endorsing sex are also taught 

how to practice safe, responsible sex, and, therefore, do not assess themselves as having 
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high levels of specific risk.  The same pattern holds for the interaction between parent 

values and categorical risk on sexual intentions (see Figure 8).  Again, it may be that 

although categorical risk assessment is indeed protective for adolescents whose parents 

do not endorse sex, for those adolescents whose parents do endorse sex, they may be 

exposed to more information about sexual behavior and consequences.  If this is the case, 

the adolescent would be likely to assess their categorical risk as high due to their 

increased knowledge, but still intend to engage in sexual behavior due to the endorsement 

of the activity by their parents. 

Overall, this study has demonstrated the importance of parent values and friend 

norms in influencing adolescent sexual decision making.  Through the identification of 

influence on gist and moral gist principle endorsement by both predictors, and the 

interaction between parent values and fuzzy-trace constructs on sexual intentions and 

behaviors, it is clear that interventions addressing social norms and cognitive processing 

can affect sexual decision making.  Such interventions can act through a mechanism 

involving the increase of gist-based thinking through exposure to positive peer norms and 

parent values, which can subsequently work together with the positive parent values and 

peer norms to protect adolescents in the face of risky decision making. 
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Appendix 
 
 

Scale Items 
 

 

Parent Values How would your mother feel about your having sex at this time 

in your life?; How would your mother feel about your having 

sexual intercourse with someone who was special to you and 

whom you knew well, like a steady boyfriend/girlfriend?; How 

would your father feel about your having sex at this time in your 

life?; How would your father feel about your having sexual 

intercourse with someone who was special to you and whom you 

knew well, like a steady boyfriend/girlfriend?  

Friend Norms Most of my friends believe people my age should wait until they 

are older before they have sex (R); Most of my friends believe 

it’s OK for people my age to have sex with a steady boyfriend or 

girlfriend; Most of my friends have not had sex yet (R). 

Gist Principles Better to wait than to have sex when you are not ready; Better to 

have fun (sex) while you can (R); Better to not have sex than hurt 

my parents/family; Better to focus on school than on sex; Better 

to not have sex than risk getting HIV/AIDS; Better to not have 

sex than risk getting pregnant or getting someone pregnant; 

Better to be safe than sorry; I have a responsibility to God to wait 

to have sex; I have a responsibility to myself to wait to have sex; 

I have a responsibility to my parents/family to not have sex; I  
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Scale Items 
 
 

have a responsibility to my partner to not put him/her at risk; 

Avoid risk; Known partners are safe partners (R); Having sex is 

worth risking pregnancy (R); Having sex is better than losing a 

relationship (R). 

Moral Gist Principles Better to not have sex than hurt my parents/family; I have a 

responsibility to God to wait to have sex; I have a responsibility 

to myself to wait to have sex; I have a responsibility to my 

parents/family not to have sex. 

Specific Risk I am likely to have HIV/AIDS by age 25; I am likely to get (a 

girl) pregnant in the next 6 months; I am likely to have an STD 

by age 25; I am likely to have HIV/AIDS in the next 6 months; I 

am likely to have an STD in the next 6 months. 

Categorical Risk If you keep having unprotected sex, risk adds up and you WILL 

get pregnant or get someone pregnant; If you can’t handle getting 

protection, you are not ready for sex; When in doubt about 

having sex, delay or avoid it; If you keep having unprotected sex, 

risk adds up and you WILL get a sexually transmitted disease; 

Even low risks add up to 100% if you keep doing it; It only takes 

ONCE to get pregnant or get an STD; Even low risks happen to 

someone; Even if you use condoms, eventually you’ll get an  
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Scale Items 
 
 

STD if you have sex enough; Once you have HIV/AIDS, there is 

no second chance. 

Sexual Intentions Do you think you will have sex (or have sex again) before you 

turn 20?; Do you think you will have sex (or have sex again) 

before you are in a serious relationship or in love?; Do you think 

you will have sex (or have sex again) before you are finished 

with high school?; Do you think you will have sex (or have sex 

again) during the next year?; Do you think you will have sex (or 

have sex again) before you get married? 

 
Note.  Responses to the parent values and friend norms scales were made on 5-point scales 

(0 = strongly disagree, 4 = strongly agree) that were averaged.  Participants provided 

dichotomous responses of endorsement or not for items on the gist principles scale and 

moral gist principles subscale, both of which were summed.  Responses to specific risk and 

categorical risk scales were made on 5-point scales (0 = strongly disagree, 4 = strongly 

agree) that were summed.  Responses to the sexual intentions scale were made on 5-points 

scales (0 = very unlikely, 4 = very likely) that were averaged.  (R) = Reverse coded. 
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Table 1. 

Correlation Matrix of all Variables 

 
Variable  Mean  SD Range  1   2   3   4    5    6    7    8     

1. Parent Values   0.86  0.88  0-4               -

-2. Friend Norms   2.27  1.01  0-4 .33**              

3. Gist Principles 10.74  3.43 0-15 -.38** -.36**   -         

4. Moral Gist Principles   2.10  1.59  0-4 -.36** -.36** .85**   -        

5. Specific Risk   1.94  2.76 0-20 .15** .08* -.28** -.18**   -       

6. Categorical Risk 25.92  5.09 4-36 -.21** -.21** .42** .33** -.15**    -      

7. Sexual Intentions   2.22  1.19  0-4  .44** .52** -.54** -.59** .18** -.25**    -     

8. Sexual Behavior   0.39  0.49  0-1  .29** .39** -.40** -.46** .12** -.17** .59**    -    

 

**p < .01, two-tailed 
*p < .05, two-tailed 
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Table 2. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=818)               

Variable     B SE B   β      

Step 1 

Parent Values   0.59 0.04      0.44***  

Step 2 

Parent Values   0.40 0.04 0.30***   

Friend Norms   0.49 0.04 0.42***     

Note. R2 = .19 for Step 1 (p < .001); ΔR2 = .16 for Step 2 (p < .001); ***p < .001 
 

 

 

Table 3. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=817)               

Variable     B SE B   β      

Step 1 

Parent Values   0.16 0.02 0.29*** 

Step 2 

Parental Values  0.10 0.02 0.18***  

Friend Norms   0.16 0.02 0.34***    

Note. R2 = .09 for Step 1 (p < .001); ΔR2 = .10 for Step 2 (p < .001); ***p < .001 
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Table 4. 

Summary of Hierarchical Regression Analysis Predicting Gist Principle Endorsement (N=817)               

Variable     B SE B   β      

Step 1 

Parent Values   -1.45 0.13 -0.36*** 

Step 2 

Parent Values   -1.15 0.13 -0.29***  

Friend Norms   -0.90 0.11 -0.26***    

Note. R2 = .14 for Step 1 (p < .001); ΔR2 = .06 for Step 2 (p < .001); ***p < .001 
 

 

 

Table 5. 

Summary of Hierarchical Regression Analysis Predicting Moral Gist Principle Endorsement (N=817)   

Variable     B SE B   β      

Step 1 

Parent Values   -0.65 0.06 -0.36*** 

Step 2 

Parental Values  -0.49 0.06 -0.27*** 

Friend Norms   -0.43 0.05 -0.26***    

Note. R2 = .13 for Step 1 (p < .001); ΔR2 = .07 for Step 2 (p < .001); ***p < .001 
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Table 6. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=816)               

Variable     B SE B   β      

Step 1 

Parent Values   0.36 0.04 0.27*** 

Gist Principles   -0.16 0.01 -0.45*** 

Step 2 

Parent Values   0.41 0.04 0.31*** 

Gist Principles   -0.16 0.01 -0.46***   

Gist x Parent   0.06 0.01 0.16*** 

Note. R2 = .37 for Step 1 (p < .001); ΔR2 = .02 for Step 2 (p < .001); ***p < .001 
 

 

Table 7. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=829)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.43 0.03 0.37*** 

Gist Principles   -0.14 0.01 -0.41*** 

Step 2 

Friend Norms    0.41 0.04 0.35***  

Gist Principles   -0.15 0.01 -0.43***    

Gist x Friend   0.02 0.01 0.06 

Note. R2 = .41 for Step 1 (p < .001); ΔR2 = .003 for Step 2 (ns); ***p < .001 
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Table 8. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=815)               

Variable     B SE B   β      

Step 1 

Parent Values   0.09 0.02 0.16*** 

Gist Principles   -0.05 0.01 -0.34*** 

Step 2 

Parent Values   0.10 0.02 0.19*** 

Gist Principles   -0.05 0.01 -0.35***   

Gist x Parent   0.01 0.01 0.10** 

Note. R2 = .19 for Step 1 (p < .001); ΔR2 = .01 for Step 2 (p < .01); **p < .01, ***p < .001 
 

 

Table 9. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=828)               

Variable     B SE B   β      

Step 1 

Friend Norms    0.14 0.02 0.28*** 

Gist Principles   -0.04 0.01 -0.30*** 

Step 2 

Friend Norms    0.14 0.02 .029***  

Gist Principles   -0.04 0.01 -0.29***    

Gist x Friend   -.005 .005 -.036 

Note. R2 = .23 for Step 1 (p < .001); ΔR2 = .001 for Step 2 (ns); ***p < .001 
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Table 10. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=816)               

Variable     B SE B   β      

Step 1 

Parent Values   0.35 0.04 0.26*** 

Moral Gist Principles  -0.37 0.02 -0.50*** 

Step 2 

Parent Values   0.38 0.04 0.28*** 

Moral Gist Principles  -0.37 0.02 -0.49***   

Moral Gist x Parent  0.12 0.02 0.13*** 

Note. R2 = .41 for Step 1 (p < .001); ΔR2 = .02 for Step 2 (p < .001); ***p < .001 
 

 

Table 11. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=829)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.40 0.03 0.34*** 

Moral Gist Principles  -0.35 0.02 -0.47*** 

Step 2 

Friend Norms   0.40 0.03 0.34***  

Moral Gist Principles  -0.35 0.02 -0.47***    

Moral Gist x Friend  0.02 0.02 0.02 

Note. R2 = .45 for Step 1 (p < .001); ΔR2 = .002 for Step 2 (ns); ***p < .001 
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Table 12. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=815)               

Variable     B SE B   β      

Step 1 

Parent Values   0.08 0.02 0.14*** 

Moral Gist Principles  -0.13 0.01 -0.41*** 

Step 2 

Parent Values   0.09 0.02 0.16*** 

Moral Gist Principles  -0.12 0.01 -0.40***   

Moral Gist x Parent  0.02 0.01 0.06* 

Note. R2 = .23 for Step 1 (p < .001); ΔR2 = .01 for Step 2 (p < .05); *p < .05, ***p < .001 
 

 

Table 13. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=828)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.12 0.02 0.26*** 

Moral Gist Principles  -0.11 0.01 -0.37*** 

Step 2 

Friend Norms   0.13 0.02 0.28***  

Moral Gist Principles  -0.11 0.01 -0.36***    

Moral Gist x Friend  -0.02 0.01 -0.07* 

Note. R2 = .27 for Step 1 (p < .001); ΔR2 = .01 for Step 2 (p < .05); *p < .05,  ***p < .001 
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Table 14. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=818)               

Variable     B SE B   β      

Step 1 

Parent Values   0.56 0.04 0.42*** 

Specific Risk   0.05 0.01 0.12*** 

Step 2 

Parent Values   0.60 0.04 0.45*** 

Specific Risk              0.06 0.01 0.15***   

Specific Risk x Parent            -0.06 0.01 -0.16*** 

Note. R2 = .21 for Step 1 (p < .001); ΔR2 = .02 for Step 2 (p < .001); ***p < .001 
 

 

Table 15. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=831)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.59 0.04 0.50*** 

Specific Risk   0.06 0.01 0.14*** 

Step 2 

Friend Norms   0.59 0.04 0.50***  

Specific Risk   0.06 0.01 0.15***    

Specific Risk x Friend  -0.01 0.01 -0.01 

Note. R2 = .29 for Step 1 (p < .001); ΔR2 = .001 for Step 2 (ns); ***p < .001 
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Table 16. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=817)               

Variable     B SE B   β      

Step 1 

Parent Values   0.15 0.02 0.28*** 

Specific Risk   0.01 0.01 0.08* 

Step 2 

Parent Values   0.16 0.02 0.30*** 

Specific Risk              0.02 0.01 0.09**   

Specific Risk x Parent            -0.01 0.01 -0.09* 

Note. R2 = .09 for Step 1 (p < .001); ΔR2 = .01 for Step 2 (p < .001); *p <.05, **p < .01, ***p < .001 
 

 

Table 17. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=830)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.19 0.02 0.39*** 

Specific Risk   0.02 0.01 0.09** 

Step 2 

Friend Norms   0.19 0.02 0.39***  

Specific Risk   0.02 0.01 0.09**    

Specific Risk x Friend  0.01 0.01 0.03 

Note. R2 = .16 for Step 1 (p < .001); ΔR2 = .001 for Step 2 (ns); **p < .01, ***p < .001 
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Table 18. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=818)               

Variable     B SE B   β      

Step 1 

Parent Values   0.53 0.04 0.40*** 

Categorical Risk  -0.04 0.01 -0.18*** 

Step 2 

Parent Values   0.54 0.04 0.41*** 

Categorical Risk             -0.04 0.01 -0.18**   

Categorical Risk x Parent       0.04 0.01 0.15*** 

Note. R2 = .22 for Step 1 (p < .001); ΔR2 = .02 for Step 2 (p < .001); ***p < .001 
 

 

Table 19. 

Summary of Hierarchical Regression Analysis Predicting Sexual Intentions (N=831)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.57 0.04 0.48*** 

Categorical Risk  -0.04 0.01 -0.15*** 

Step 2 

Friend Norms   0.57 0.04 0.49***  

Categorical Risk  -0.04 0.01 -0.15***   

Categorical Risk x Friend -0.01 0.01 -0.01 

Note. R2 = .29 for Step 1 (p < .001); ΔR2 = .001 for Step 2 (ns); ***p < .001 
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Table 20. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=817)               

Variable     B SE B   β      

Step 1 

Parent Values   0.15 0.02 0.27*** 

Categorical Risk  -0.01 0.01 -0.12*** 

Step 2 

Parent Values   0.15 0.02 0.27*** 

Categorical Risk             -0.01 0.01 -0.12***   

Categorical Risk x Parent       0.01 0.01 0.03 

Note. R2 = .10 for Step 1 (p < .001); ΔR2 = .001 for Step 2 (ns); ***p < .001 
 

 

Table 21. 

Summary of Hierarchical Regression Analysis Predicting Sexual Behavior (N=830)               

Variable     B SE B   β      

Step 1 

Friend Norms   0.18 0.02 0.37*** 

Categorical Risk  -0.01 0.01 -0.10** 

Step 2 

Friend Norms   0.18 0.02 0.38***  

Categorical Risk  -0.01 0.01 -0.10**   

Categorical Risk x Friend -0.01 0.01 -0.03 

Note. R2 = .16 for Step 1 (p < .001); ΔR2 = .001 for Step 2 (ns); **p < .01, ***p < .001 
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Figure 1. Simple slopes for sexual intentions as a function of parent values endorsing sex 
at three values of gist principles scores.  High Gist = one standard deviation above the 
mean gist principles score; Medium Gist = the mean gist principles score; Low Gist = one 
standard deviation below the mean gist principles score. 
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Figure 2. Simple slopes for sexual behavior as a function of parent values endorsing sex 
at three values of gist principles scores.  High Gist = one standard deviation above the 
mean gist principles score; Medium Gist = the mean gist principles score; Low Gist = one 
standard deviation below the mean gist principles score. 
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Figure 3. Simple slopes for sexual intentions as a function of parent values endorsing sex 
at three values of moral gist principles scores.  High Moral Gist = one standard deviation 
above the mean moral gist principles score; Medium Moral Gist = the mean moral gist 
principles score; Low Moral Gist = one standard deviation below the mean moral gist 
principles score. 
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Figure 4. Simple slopes for sexual behavior as a function of parent values endorsing sex 
at three values of moral gist principles scores.  High Moral Gist = one standard deviation 
above the mean moral gist principles score; Medium Moral Gist = the mean moral gist 
principles score; Low Gist = one standard deviation below the mean moral gist principles 
score. 
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Figure 5. Simple slopes for sexual behavior as a function of friend norms endorsing sex 
at three values of moral gist principles scores.  High Moral Gist = one standard deviation 
above the mean moral gist principles score; Medium Moral Gist = the mean moral gist 
principles score; Low Moral Gist = one standard deviation below the mean moral gist 
principles score. 
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Figure 6. Simple slopes for sexual intentions as a function of parent values endorsing sex 
at three values of specific risk scores.  High Specific Risk = one standard deviation above 
the mean specific risk score; Medium Specific Risk = the mean specific risk score; Low 
Specific Risk = one standard deviation below the mean specific risk score. 
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Figure 7. Simple slopes for sexual behavior as a function of parent values endorsing sex 
at three values of specific risk scores.  High Specific Risk = one standard deviation above 
the mean specific risk score; Medium Specific Risk = the mean specific risk score; Low 
Specific Risk = one standard deviation below the mean specific risk score. 
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Figure 8. Simple slopes for sexual intentions as a function of parent values endorsing sex 
at three values of categorical risk scores.  High Categorical Risk = one standard deviation 
above the mean categorical risk score; Medium Categorical Risk = the mean categorical 
risk score; Low Categorical Risk = one standard deviation below the mean categorical 
risk score. 


