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Abstract

This paper reports on a cluster randomized trial of Cooperative Learning (CL) as a way to prevent 

escalation in alcohol use during middle school (N = 1,460 7th grade students, age 12–13, 7 

intervention and 8 control schools). We hypothesized that CL, by bringing students together in 

group-based learning activities using positive interdependence, would interrupt the process of 

deviant peer clustering, provide at-risk youth with prosocial influences and, in turn, reduce 

escalations in alcohol use. Results indicated that CL significantly reduced growth in deviant peer 

affiliation and actual alcohol use, and effects for willingness to use alcohol were at the threshold of 

significance (p = .05). CL also attenuated the link between willingness to use alcohol and later 

alcohol use.

Although alcohol use starts among only a small percentage of youth during early 

adolescence, both the percentage of users and the amount of use continue to climb as youth 

get older (Johnston et al., 2010). This escalation in use has both immediate and long-term 

implications for health and well-being; for example, adolescent alcohol use is a key risk 

factor for disease, premature death, educational problems, diminished work capacity, and 

later substance abuse and dependence (Marshall, 2014; Van Ryzin & Dishion, 2014; WHO, 

2014). Adolescent alcohol use can also interfere with brain development, including 

abnormalities in brain volume, white matter quality, and cognitive performance, including 

memory, attention, and executive function (Squeglia, Jacobus, & Tapert, 2009).

Current School-based Approaches to Alcohol Use Prevention

Many different approaches to prevention have arisen in response to the problem of escalating 

adolescent alcohol use. A common approach among school-based programs is to ask 

teachers or school counselors to deliver psychosocial content aimed at changing attitudes, 

normative beliefs, and/or resistance skills related to use of alcohol and other drugs 

(Greenberg et al., 2003). Although research has found these programs to be effective, meta-

analyses have found small effects (i.e., mean ES = .05 in Wilson et al., 2001; median ES =.

13 in Tobler et al., 2000). Some programs have relied on peer opinion leaders to deliver 

programs or augment program delivery, but these programs can have also had small effects 
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(median ES = .17 in Tobler et al., 2000), and there is no consensus on best methods for 

identifying, recruiting, and retaining peer leaders (Valente & Pumpuang, 2007). In addition, 

some research has found that using peer opinion leaders in small groups can have 

“iatrogenic” effects, where programs create an increase in alcohol and other drug use in 

situations where social interactions are unsupervised (Dodge, Lansford, & Dishion, 2006; 

Dishion & Dodge, 2005). Moreover, research on these programs generally does not consider 

their impact on academic achievement. Since these programs require the expenditure of 

instructional time on activities that may not directly contribute to academic achievement, 

schools and districts may not be strongly compelled to adapt them, reducing their overall 

impact on public health.

A New Approach to Prevention

We propose a new approach to alcohol use prevention that relies on theory and research 

surrounding the etiology of adolescent alcohol use and the role of peers. During 

adolescence, peers become increasingly influential relative to parents (Steinberg & 

Monahan, 2007). Youth who are rejected by more prosocial peers due to lack of social skills 

and/or maladaptive social behavior tend to affiliate with one another (i.e., deviant peer 

clustering; Dishion et al., 1991), and within these deviant groups, delinquent behavior is 

modeled, facilitated, and reinforced (Dishion & Patterson, 2006). Research finds that 

escalation in alcohol use in adolescence has been linked to the influence of such peers who 

espouse or enact more delinquent behavior (Fergusson, Swain-Campbell, & Horwood, 2002; 

Van Ryzin et al., 2012). If the process of deviant peer clustering could be interrupted, and at-

risk youth could be provided with the opportunity to cultivate friendships with low-risk 

(rather than exclusively deviant) youth, then these friendships could potentially confer a 

degree of protection (Ennett et al., 2006) by providing a context in which prosocial (rather 

than antisocial) behavioral norms are transmitted (Gest et al., 2011).

Our approach to prevention attempts to increase students’ social contacts and reduce social 

alienation through collaborative, group-based learning activities in school, which put at-risk 

youth in contact with low-risk, prosocial youth; theoretically, this should also interrupt the 

formation of deviant peer clusters. Our approach can be seen as an attempt to enhance the 

school social network by adding links representing new relationships among students. In 

some prevention contexts, such a change to the social network might be aimed at improving 

the spread of important ideas or practices (Valente, 2012). In our case, the goal is to improve 

the social climate of the school by essentially giving students the opportunity to make new 

friends outside of their existing social groups.

In order for group-based learning activities to promote social integration, however, they must 

establish a social context that reduces biases and prejudices among students who belong to 

different social groups (Pettigrew, 1998; Pettigrew & Tropp, 2008). A key ingredient of such 

a social context is “positive interdependence”, i.e., when goals are structured such that 

individuals can attain their goals if (and only if) others in their group also reach their goals 

(Deutsch, 1949, 1962). Under positive interdependence, patterns of peer interaction change. 

Instead of competing with or ignoring one another, peers are more likely to promote the 

success of one another through mutual assistance, emotional support, and sharing of 
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resources. These positive social interactions, in turn, increase interpersonal attraction and 

acceptance, reduce peer rejection, support the development of new friendships, and, in an 

educational context, promote academic motivation and achievement (Johnson, Johnson, 

Roseth, & Shin, 2014; Roseth, Johnson & Johnson, 2008; Mikami et al., 2005). In fact, 

research on peer interactions reviewed by Bierman (2004) suggests that gains in social skills 

alone are insufficient to reduce peer rejection; rather, only positive interdependence (and the 

subsequent positive social interactions that arise from it) can motivate youth to re-evaluate 

previous conclusions regarding the social desirability of others.

Cooperative Learning (CL) is one of the few empirically supported instructional approaches 

that ensures the establishment of positive interdependence. CL is an umbrella term that 

includes reciprocal teaching, peer tutoring, and other group-based activities in which peers 

work together to maximize each other’s learning (Johnson, Johnson & Holubec, 2013). By 

structuring positive interdependence between students, CL contrasts with competitive and 

individualistic learning activities in which students compete against each other or work by 

themselves. CL has robust empirical evidence documenting its positive effects on 

interpersonal attraction, social acceptance, and academic achievement (Ginsburg-Block et 

al., 2006; Johnson & Johnson, 1989, 2005). In a recent meta-analysis, Roseth et al. (2008) 

demonstrated that CL was associated with greater achievement (ES = .46 to .65) and more 

positive peer relationships (ES = .42 to .56) as compared to competitive or individualistic 

instructional approaches. These findings suggest that CL can promote substantial increases 

in academic achievement while simultaneously addressing the social processes that can 

promote deviant peer clustering and escalations in alcohol use. Thus, CL presents a strong 

contrast to the approaches reviewed above, which require the sacrifice of instructional time 

for non-academic curricula. In addition, given that deviant peer clustering has been tied to a 

host of negative outcomes, including externalizing behavior, crime, risky sexual behavior, 

and depression (Fergusson, Swain-Campbell, & Horwood, 2002; Fergusson, Wanner, Vitaro, 

Horwood, & Swain-Campbell, 2003; Van Ryzin & Dishion, 2013; Van Ryzin, Johnson, 

Leve, & Kim, 2011), addressing these maladaptive social processes in schools could 

potentially have broad, wide-ranging positive effects.

Current Study

This paper reports on a small-scale cluster randomized trial of the Johnsons’ approach to 

Cooperative Learning (CL; Johnson et al., 2013) as an intervention to prevent escalation in 

adolescent alcohol use during middle school. We targeted middle schools because early 

adolescents have been found to be particularly vulnerable to peer influence (Kelly et al., 

2012), and alcohol use at this age can provide an entry point into a deviant peer context 

where use is encouraged, increasing the risk of later clinical dependence (Van Ryzin & 

Dishion, 2014). Thus, early adolescence can be considered a critical period in the etiology of 

problematic alcohol use.

Other school-based prevention programs exist that incorporate the notion of positive 

interdependence. One well-known example is the Good Behavior Game (GBG), in which 

elementary school children work in small groups and earn rewards by inhibiting impulses, 

regulating emotions, and monitoring the behavior of classmates. Evidence indicates that the 
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GBG is efficacious in reducing behavioral problems among elementary school populations 

(Leflot, van Lier, Onghena, & Colpin, 2013; Van Lier, Muthén, van der Sar, & Crijnen, 

2004). However, unlike CL, the GBG has very little evidence of efficacy when used at the 

middle and high school levels. Therefore, for our purposes, CL was preferred.

We hypothesized that CL would interrupt the formation of deviant peer clusters by helping 

at-risk youth to develop positive relationships with low-risk, prosocial youth; in turn, 

reduced deviant peer influence should result in reduced alcohol use during the school year. 

Given the expectation that alcohol use in middle school would be low, we also evaluated CL 

effects on students’ self-reported willingness to use alcohol. Further, we evaluated whether 

CL would attenuate the link between self-reported willingness to use alcohol and later 

alcohol use.

Method

All aspects of this study were approved by the Institutional Review Board (IRB) at the 

Oregon Research Institute. This study was registered as trial NCT03119415 in 

ClinicalTrials.gov under Section 801 of the Food and Drug Administration Amendments 

Act.

Sample

The sample was derived from a small-scale randomized trial of CL in 15 rural middle 

schools in the Pacific Northwest. Schools were matched based upon demographics (i.e., size, 

free/reduced lunch percentage) and randomized to condition (i.e., intervention vs. waitlist 

control). We were concerned about the likelihood of losing schools assigned as controls, so 

we randomized an extra school to this condition (i.e., 8 waitlist control vs. 7 intervention 

schools).

Our analytic sample included N = 1,460 7th grade students who enrolled in the project in the 

fall of 2016 (see Figure 1). We achieved greater than 80% student participation at each 

school by using a passive consent procedure and providing research staff to oversee the data 

collection. We also offered compensation to the schools for participating in the project, and 

enrolled participating students in a prize raffle. Student demographics by school are reported 

in Table 1. Overall, the sample was 48.2% female (N = 703) and 76.4% White (N = 1,116). 

Other racial/ethnic groups included Hispanic/Latino (14.3%, N = 209), multi-racial (4.2%, N 
= 61), and American Indian/Alaska Native (3.5%, N = 51); our sample included less than 

1% Asian, African-American, and Native Hawaiian/Pacific Islander. Overall, 13.9% (N = 

203) were reported as having Special Ed status, 79.6% (N = 1162) did not have Special Ed 

status, and 6.5% (N = 95) were missing this designation. Free and reduced price lunch 

(FRPL) status was not made available by the schools, although school-level FRPL figures 

(obtained from state records) are reported in Table 1.

Procedure

Training for intervention school staff began in the fall of 2016 and continued throughout the 

2016–2017 school year, consisting of 3 half-day in-person sessions, periodic check-ins via 

videoconference, and access to resources (e.g., newsletters). Training sessions were 
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conducted by D. W. and R. T. Johnson, supported by the authors, and utilized Cooperation in 
the Classroom, 9th Edition by Johnson, Johnson, and Holubec (2013); each staff member 

was given a copy of the book. The three in-person training sessions per school were 

conducted in (1) late September and early October, (2) late October through early December, 

and (3) late January through late March. Due to the geographic dispersal of the schools, each 

school received training individually according to their own schedule for professional 

development.

Under the Johnson’s approach, CL can include reciprocal teaching, peer tutoring, 

collaborative reading, and other methods in which peers help each other learn in small 

groups under conditions of positive interdependence. The Johnsons’ approach also 

emphasizes individual accountability, explicit coaching in collaborative skills, a high degree 

of face-to-face interaction, and guided processing of group performance. CL is viewed as a 

conceptual framework within which teachers can apply the principal of positive 

interdependence to design their own group-based activities using existing curricula.

Measures

Student data collection was conducted in September/October 2016 (baseline) and March 

2017 (follow-up) using on-line surveys (Qualtrics). The time between data collection points 

varied across schools but averaged five and a half months. To assess fidelity of 

implementation, we also conducted teacher observations. A Certificate of Confidentiality 

was obtained for these data from NIAAA (#CC-AA-17-011).

Alcohol use—Students reported on their use of alcohol in the last month using the 

following scale: No use = 1, Occasionally (1–3 times) = 2, Fairly often (4–6 times) = 3, 

Regularly (7–9 times) = 4, and All the time (10+ times) = 5. At baseline, 93.4% of students 

(N = 1,392) reported no alcohol use, but at follow-up that declined to 82.8% (N = 1,234).

Willingness to use alcohol—Students reported on their willingness to use alcohol in the 

company of friends (i.e., “Suppose you were with a group of friends and there was some 

alcohol that you could have if you wanted. How willing would you be to have one drink?”). 

Students responded using the following scale: Not at all willing = 1, A little willing = 2, 

Pretty willing = 3, and Very willing = 4. At baseline, 83.8% of students (N = 1,249) were not 

at all willing to try alcohol, but at follow-up that declined to 71.2% (N = 1,062).

Deviant peer affiliation—Students reported on the frequency in the last month with 

which they associated with other youth who engaged in delinquent activities, including “get 

in trouble a lot”, “fight a lot”, “take things that don’t belong to them”, and “skip school” (4 

items overall). Alpha reliability was .76 at baseline and .79 at follow-up. Previous research 

has found this measure to be strongly predictive of later alcohol and other drug use (Van 

Ryzin et al., 2012).

Demographics—Youth sex, ethnicity, and Special Ed status were obtained from school 

records. Ethnicity was dichotomized to White (0) vs. non-White (1); the latter included 

Hispanic/Latino students. Sex was coded as Male (0) and Female (1), and Special Ed status 

was coded as No (0) and Yes (1).
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Observed intervention fidelity—Research staff blind to intervention assignment 

observed teaching practices in intervention and control schools. We trained our observers to 

adequate reliability using simulated data before they were permitted to conduct observations 

in actual classrooms, and we used an established observation protocol for key aspects of CL 

(e.g., positive interdependence; Veenman et al., 2002). Observations were conducted once in 

the late fall/early winter and again in the spring. Observers remained in a classroom for an 

entire class period. In smaller schools, observers were generally able to observe all 7th grade 

teachers within a single day; for large schools, observers randomly selected a subset of all 

7th grade teachers.

Analysis Plan

The multilevel nature of our data (i.e., students within schools) required an analytical 

approach that addressed statistical dependencies created by nesting. Thus, we evaluated our 

hypotheses with nested random coefficients analysis, which allocates variance either 

“within” or “between” groups, accounting for dependencies (Fitzmaurice et al., 2004). In 

this model, student data (e.g., alcohol use, deviant peer affiliation) were at Level 1 (“within”) 

and school data (i.e., intervention condition) were at Level 2 (“between”). All three 

outcomes (i.e., willingness to use alcohol, deviant peer affiliation, and actual alcohol use) 

were included in a single model. All predictors were uncentered.

All modeling was conducted using Mplus 7.1 (Muthén & Muthén, 2012). Since our outcome 

variables demonstrated a degree of skew, all models were fit using Robust Maximum 

Likelihood (RML), which provides so-called “sandwich” or Huber-White standard errors. 

RML can provide unbiased estimates in the presence of missing and/or non-normal data. 

Standard measures of fit are reported, including the chi-square (χ2), comparative fit index 

(CFI), non-normed or Tucker-Lewis index (TLI), and root-mean squared error of 

approximation (RMSEA). CFI/TLI values greater than .95, RMSEA values less than 0.5, 

and a non-significant χ2 (or a ratio of χ2/df < 3.0) indicate good fit (Bentler, 1990; Bentler 

& Bonett, 1980; Hu & Bentler, 1999).

Results

Descriptive data for all variables and correlations are presented in Table 2. ANOVA models 

indicated that students in intervention and control schools did not differ in terms of baseline 

levels of deviant peer affiliation [F(1,1354) = 3.43, ns] or alcohol use [F(1,1354) = 1.54, ns]. 

The two sets of schools were different, however, in terms of willingness to use alcohol at 

baseline [F(1,1358) = 7.27, p < .01], with intervention schools being slightly lower; this 

effect was small (R2 = .01). With regards to the fidelity observations, ANOVA indicated 

significantly higher levels of observed positive interdependence in intervention schools as 

compared to control schools, F(1,98) = 10.79, p < .01, R2 = .10.

We first evaluated intervention effects on willingness to use alcohol, deviant peer affiliation, 

and actual alcohol use at follow-up, controlling for baseline measures and student 

demographics. Model fit was good, CFI = .96, TLI = .92, RMSEA = .03, χ2(21) = 45.22, p 
< .01, χ2/df = 2.15. Results are reported in Table 3. CL resulted in significantly lower rates 

of growth in deviant peer affiliation and actual alcohol use, and the effect on willingness to 
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use alcohol was at the threshold of significance (p = .05; β = -.69). The large standardized 

regression coefficients associated with the intervention condition suggest that CL explained 

most of the between-school variance in these outcomes. Student demographics were not 

predictive of any outcome except for ethnic differences in willingness to use alcohol; non-

Whites were somewhat less willing to use alcohol at follow-up as compared to Whites (β = 

−.05).

Our second and third models evaluated the ability of the intervention to attenuate the link 

between willingness to use alcohol (at baseline) and actual alcohol use (at follow-up). First, 

we ran a model predicting alcohol use at follow-up that included willingness to use alcohol 

at baseline. This model fit the data well, CFI = 1.00, TLI = 1.00, RMSEA = .00, χ2(9) = 

5.69, ns. The results indicate that (1) willingness to use alcohol at baseline significantly 

predicted alcohol use at follow-up, and (2) the intervention predicted a significant reduction 

in alcohol use even when controlling for alcohol use willingness at baseline (see Table 4). 

Then, to test moderation, we inserted the (cross-level) interaction between the intervention 

condition and willingness to use alcohol at baseline. In the resulting model, this interaction 

effect was significant, B = −.21, SE = .10, p < .05 (Mplus did not provide standardized 

coefficients or model fit indices). The interaction effect is graphed in Figure 2 using two 

groups: not at all willing (1) and a little willing (2). The figure suggests that there were no 

significant differences in alcohol use at follow-up between the two willingness conditions 

for those students in the intervention schools, whereas the two willingness conditions show 

significant differences in alcohol use at follow-up among students in the control schools.

Discussion

Although Cooperative Learning (CL) possesses robust empirical evidence supporting its 

ability to encourage academic engagement and achievement, as well as interpersonal 

attraction and social acceptance (Ginsburg-Block et al., 2006; Roseth et al., 2008), it has not 

yet been tested as a prevention program aimed at deviant peer clustering and adolescent 

alcohol use. In this study, we found that CL was able to significantly reduce self-reported 

deviant peer affiliation in intervention schools as compared to control schools, suggesting 

that group-based activities in classrooms were giving at-risk youth some degree of access to 

a broader cross-section of the student social network. We also found that CL reduced growth 

in actual alcohol use from baseline to follow-up, and attenuated longitudinal links between 

willingness to use alcohol at baseline and actual alcohol use at follow-up. The intervention’s 

ability to significantly reduce willingness to use alcohol was not conclusively demonstrated 

(β = −.69; p = .05), but our results were strongly suggestive; given the size of the beta 

coefficient, we propose that lack of power due to the small number of schools in our sample 

was a key factor that limited our ability to detect statistical significance.

Overall, our results suggest that access to more positive, prosocial influences may have 

reduced the strength of deviant peer influences among youth who were at risk for early 

escalations in alcohol use. We hasten to add that this conclusion regarding the mechanism by 

which CL exerted its effects is based solely upon theory, and these processes merit 

additional exploration in future research.
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This research is limited in three key ways. First, it is based upon a relatively homogeneous 

sample of rural students that was about three-quarters White, which limits the 

generalizability of the results. Future research should include more diverse urban 

populations. Second, all measures were self-report, which limits internal validity. Future 

research should consider additional data sources, such as teachers and/or parents. And third, 

the small number of schools in our sample (i.e., 15) and the small number of time points 

(i.e., 2) limited the complexity of the models that we were able to fit to the data; thus, we 

were unable to explore effects on other substances simultaneously (e.g., tobacco and 

marijuana) or explore more complex mediating processes. As more data are gathered during 

the coming school year, we will be able to empirically test the hypothesis that effects on 

substance use and related problem behavior are mediated by deviant peer affiliation, for 

example, or social network structure.

Conclusion

In sum, these findings hold a great deal of promise. Although much remains to be 

discovered, the initial results confirm our hypotheses regarding the ability of CL to reduce 

deviant peer clustering and alcohol use, and to attenuate the influence of alcohol use 

willingness on actual use. Future research should explore effects on related delinquent 

behavior (e.g., aggression, bullying), as well as emotional and mental health.

From an applied perspective, CL has demonstrated its ability to enhance academic 

achievement and promote positive peer relationships simultaneously in previous research; 

thus, it can be seen as a low-risk, high-reward approach to alcohol use prevention that should 

enhance, rather than detract from, academic outcomes. This gives CL a significant advantage 

over many existing prevention approaches. At the same time, the implementation of CL can 

be seen as a form of professional development for teachers, rather than an off-the-shelf 

program to be implemented for a year or two and then discarded. Once implemented, CL 

techniques can be shared among staff members, and new teachers can be taught by existing 

staff. Furthermore, CL can be used in any subject across the school day to the degree that 

suits the individual teacher, and is adaptable to any existing curriculum. Thus, our hope is 

that the results reported here can contribute to increased interest in CL as a permanent, 

sustainable component of teacher training and educational practice at the elementary, 

middle, and high school level that can support positive academic, social, and behavioral 

outcomes simultaneously.
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Figure 1. 
CONSORT diagram.
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Figure 2. 
Interaction effect.
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Table 3

Intervention effects at follow-up

Willingness to Use Alcohol (follow-up)

Predictor B (SE) β Sig

Level 1

 Willingness (baseline) .47 (.05) .38 p < .001

 Special Ed −.04 (.06) −.02 ns

 Ethnicity −.08 (.04) −.05 p < .05

 Sex .03 (.03) .02 ns

Level 2

 Intervention condition −.10 (.05) −.69 p = .05

Deviant Peer Affiliation (follow-up)

Predictor B (SE) β Sig

Level 1

 Deviant peer affiliation (baseline) .38 (.05) .37 p < .001

 Special Ed −.03 (.06) −.02 ns

 Ethnicity −.06 (.04) −.04 ns

 Sex .00 (.05) .00 ns

Level 2

 Intervention condition −.12 (.05) −.68 p < .01

Alcohol Use (follow-up)

Predictor B (SE) β Sig

Level 1

 Alcohol use (baseline) .57 (.07) .43 p < .001

 Special Ed −.02 (.03) −.02 ns

 Ethnicity −.02 (.03) −.01 ns

 Sex .01 (.02) .01 ns

Level 2

 Intervention condition −.09 (.04) −.61 p < .05
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Table 4

Predicting alcohol use, controlling for willingness to use alcohol

Alcohol Use (follow-up)

Predictor B (SE) β Sig

Level 1

 Alcohol use (baseline) .56 (.07) .40 p < .001

 Special Ed −.03 (.03) −.02 ns

 Ethnicity −.01 (.04) −.01 ns

 Sex .00 (.03) .00 ns

 Willingness (baseline) .19 (.06) .18 p < .01

Level 2

 Intervention condition −.09 (.04) −.63 p < .05
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