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Revisiting Pedagogical Variations in Service-Learning and Student Outcomes 
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This article presents results from a quasi‐experimental replication study that extended Mabry’s 1998 

correlational study by introducing a counterfactual (using psychometrically defensible measures) and 

controlling for academic motivation and relationships among students, faculty, and staff. The study offered 

evidence of the effectiveness of frequency of contact, reflection, and service duration in influencing civic 

and academic outcomes. Though the study’s quasi-experimental approach posed modest limitations, the 

measured effects were similar to those identified in Mabry’s study, thus improving confidence around 

findings related to the impacts of service-learning pedagogical variations and their implications for 

instructional design.  
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Service-learning studies have demonstrated that student outcomes are related to participation in quality 

programs (Eyler & Giles, 1997, 1999), learning environments (Bringle, Hatcher, & Muthiah, 2010; Moely 

& Ilustre, 2014), and pedagogical variations in service- learning (Mabry, 1998). Mabry (1998) used three 

independent variables—time spent engaging in service-learning activities, contact with service 

beneficiaries, and student reflection—to compare results among service-learners regarding their civic 

attitudes and personal social values. Mabry found positive relationships associated with frequent contact 

with beneficiaries, participation in 15 to 19 hours of service-learning activities, ongoing and summative 

written reflection, and weekly in-class reflection. However, Mabry’s study suffered many limitations 

common to service-learning research, including small sample size, lack of a counterfactual, and use of 

measures that contained limited psychometric evidence (Bringle, Phillips, & Hudson, 2004; Steinberg, 

Bringle, & McGuire, 2012). This study both confirmed and expanded Mabry’s research by testing a 

larger, more diverse sample, introducing a counterfactual group to the quasi-experimental design, and 

using additional psychometrically defensible measures as outcomes and covariates. 

Replication in Service-Learning Research 
Adams, Ajrouch, Henderson, and Heard (2005) studied replication of service-learning research. 

Replication, the authors suggested, “is an essential aspect of scientific production and necessary for 

establishing consistent social patterns, reducing experimenter bias and increasing objectivity, identifying 

normative patterns independent of deterministic explanations, and consideration of the role of ‘context’ 

with regards to empirical findings” (p. 58). These scholars reviewed 44 service-learning studies and 

identified only two whose explicit purpose was to replicate the results of other scholars’ work. They 

categorized replications as “literal,” “operational,” “instrumental,” and “constructive.” Literal replications 

involve attempts to replicate both the measurement of a study’s outcome and its treatment. Operational 

replications change the measure of the outcome variable(s) but attempt to replicate the treatment and the 

independent variable(s). Instrumental replications change the independent variable(s) but replicate the 

outcome variable(s). A constructive replication attempts to improve both the independent and dependent 

variables while maintaining the conceptual integrity of the original study.  

Bringle (2003) noted that good theories are based on hypotheses that are falsifiable, drawing on Karl 

Popper’s hypothetico-deductive tradition of social science (Delanty & Strydom, 2003). This study 
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attempted to retest the theory that time, contact, and reflection influence student outcomes as they relate 

to service-learning activities. The results of the study add to the knowledge base of service-learning by 

contributing a new dataset of similar as well as different outcome measures using similar independent 

variables to reproduce results from an earlier correlational study of service-learning.  Consistent with the 

recommendations of Adams et al. (2005), this study qualified as operational replication because it 

replicated most of the independent measures from Mabry’s (1998) original study. It was also constructive 

because it introduced new independent variables that helped correct for challenges to internal validity, 

introduced the counterfactual to the quasi-experimental design, and used more reliable dependent 

measures for academic outcomes than the original study. 

 

Quasi-Experiments in Service-Learning Research 

The use of in service-learning research is well documented (Bringle & Steinberg, 2010). Quasi-

experimental designs are suitable for service-learning research because they use intact groups in cases in 

which random assignment is difficult to achieve (Creswell, 2008). Steinberg et al. (2012) highlighted the 

problem of self-selection bias in quasi-experiments, and, indeed, Mabry (1998) identified self-selection as 

a potential limitation of her own work. As she stated, “self-selection is not particularly problematic here 

because the goal of this study is not to compare outcomes of service-learners against those who do not 

participate in service-learning” (p. 34). However, by electing to not use a control group, she limited the 

robustness of her findings. The current study improved Mabry’s design by introducing a counterfactual: a 

control group consisting of students enrolled in traditional courses at the same level and in the same 

discipline as the service-learning treatment. While the inclusion of the control group did not resolve the 

self-selection bias, it offered a better opportunity to isolate the true effects of participation in service-

learning (Kenny, 1975; Steinberg et al., 2012). 

 

Method 

The nonequivalent control group design of this study used data collected over three semesters through a 

pen-and-paper survey administered at the beginning and end of each semester between the spring of 2013 

and the spring of 2014.  A total of 606 complete responses to the pretest and 427 complete responses to 

the posttest dependent variables were collected. However, due to non-response on certain independent 

variable measures, the final sample consisted of 170 service-learners and 167 non-service-learners, 

representing a final response rate of 55% but an increase in sample size compared with Mabry’s (1998) 

original study (n = 144). The descriptive statistics for the final sample are presented in Table 1, along 

with information from Mabry’s sample. 

 

Table 1. Study Sample Characteristics Compared to Mabry’s (1998) Sample 

 

Characteristic Mabry 
 Sample  

Control S-L Total 

Male 32 34.3 41.7 38.0 

Female 68 65.7 58.3 62.0 

African American 2 10.7 16.4 13.6 

American Indian 0 0 0 0 

Asian 8 7.2 6.5 6.8 

Hispanic 3 7.2 10.0 8.6 

Two or More 2 4.2 5.2 4.7 
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Unknown 1 4.9 0.7 0.8 

No Previous College n/a 38.9 40.0 39.5 

Mean Age 20 23 23 23 

N 144 167 170 337 

Note. Percentages reported for gender, ethnicity, transfer (previous college) status. 

 

The survey collected demographic information including age, gender, ethnicity, years of college 

enrollment, previous college(s) attended, and information about previous participation in service-learning. 

This sample was more diverse than Mabry’s (1998) regarding age, gender, and ethnicity. Tests for 

equivalence indicated that the treatment and control samples in the present study were statistically similar 

in composition using bivariate linear regression, which is the statistical equivalent of two-sample t-tests. 

The sample was drawn from 33 different courses, including classes in art, psychology, sociology, 

urban studies, English, childhood studies, business, and social work. The courses with service-learning 

components whose students entered the treatment group possessed great variability of activities related to 

service-learning. To that end, these courses were included in the study in order to maximize the 

observable impacts of that variability on student outcomes. The control group of courses was selected 

based on similarity of discipline and subject area. For example, a course on youth identities was paired 

with a course on child wellbeing; a course in ethics and socially responsible business was paired with a 

course on business civic engagement. In a few cases, courses actually comprised the same topic (e.g., 

versions of social welfare policy, experimental psychology, and organizational behavior with and without 

service-learning).  

Dependent Variables 

This study used three scales to measure student civic engagement outcomes: a five-item personal social 

values scale (Mabry, 1998), a five-item civic attitudes scale (Mabry, 1998), and five of the 10 items from 

the community service self-efficacy scale (Reeb, Katsuyama, Sammon, & Yodder, 1998). Bringle et al. 

(2004) commented that Mabry’s (1998) scales show promise as measures of student civic engagement, 

but there was limited psychometric evidence available regarding the construct validity of these measures. 

The addition of the community service self-efficacy items provide additional reliability evidence to 

measure student civic engagement, given the extensive validation of the community service self-efficacy 

instrument (Reeb, 2006; Reeb et al., 1998; Reeb, Folger, Langsner, Ryan, & Crouse, 2010). 

In addition, 13 items from the National Survey of Student Engagement (NSSE) (Indiana University, 

2011) were used to measure academic gains in general education, practical competencies, and personal 

and social development. These scales were each selected to measure academic outcomes because they can 

be benchmarked to national studies of student learning and engagement. The reliability information and 

descriptive statistics (raw mean score) for the scales is presented in Table 2. The Cronbach alpha levels 

meet acceptable levels of social science research (Devellis, 2012). For the final analyses, dependent 

variables (both pretest and posttest) were standardized with a mean of 0 and standard deviation of 1 to 

compare magnitude of the effects on the same scale. 

 

Table 2. Internal Consistency Reliability of Dependent Variables 

 

Multi-Item Scale N 
Cronbach’s  

 
M (SD) 

Pre Post 
 

Pre Post 
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Civic Engagement       

Personal Social Values
1

 
311 .77 .79  3.14 (.57) 3.22 (.57) 

Civic Attitudes
1

 
335 .74 .82  4.07 

(.53)
4

 

4.15 (.58) 

Community Service Self-Efficacy
2

 
335 .90 .91  7.77 

(1.68)
4

 

8.07 (1.56) 

Academic Gains       

General Education
3

 
326 .82 .83  3.15 (.61) 3.24 (.65) 

Practical Competencies
3

 

326 .70 .71  3.05 (.61)
 

4

 

3.16 (.60) 

Personal and Social Development
3

 
326 .73 .72  2.81 (.66) 2.99 (.62) 

Note.  
1 Originally reported in Mabry (1998). 
2 Five items adapted from the scale reported in Reeb, Katsuyama, Sammon, & Yodder (1998). 
3 Adapted from scales used in the National Survey of Student Engagement (Indiana University, 2011). 
4 Service-learners had higher pretest scores in practical competencies, civic attitudes, and community service self-

efficacy compared with non-service-learners. No detectable differences were present for social values or the other 

academic gains measures. 

 

Independent Variables 

The three-item relationships scale from NSSE (Indiana University, 2011) was used to measure student 

relationships with others. This scale had a Cronbach’s alpha of .71 with 334 observations. An eight-item 

academic motivation scale (Pascarella, 2007) was also used, with a Cronbach’s alpha of .81 with 333 

observations. These two scale measures were included as covariates in analyses because academic 

motivation and relationships predictably influence academic outcomes and may also influence student 

civic engagement. 

This study used several similar independent variables employed in Mabry’s (1998) original study 

examining how time, contact, and frequency of reflection influence service-learning outcomes. However, 

due to space considerations on the pen-and-paper form, this study did not include Mabry’s questions 

regarding the kinds of in-class and out-of-class reflection. For in-class and out- of-class reflection, 

indicator variables were produced for weekly reflection and less frequent reflection. For contact, 

indicators were created for frequent (most or all of service time) and less frequent contact with 

community members. Indicator variables were generated for service hours based on the quartile levels (15 

or fewer, 16-24, 25-30, and greater than 30). For each of these independent variables, the reference case 

was the control group. 

Analysis 

The study utilized ordinary least squares regression to permit statistical controls necessary for interpreting 

nonrandom data. Robust standard errors were calculated to correct heteroscedasticity or the inequality of 

variance across levels of the dependent variable (Gujarati & Porter, 2009). To that end, a less 

conservative alpha level of 0.10 was selected to accommodate the wider standard errors that resulted. 

Kenny (1975) suggested that quasi-experimental data may be analyzed using analysis of covariance 

(ANCOVA), ANCOVA with reliability correction, raw change score analysis, or standardized change 
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score analysis. Generally, due to limitations in the quasi-experimental design that constrain internal 

validity, the procedure for analysis must be selected to accurately model the treatment effects. 

Researchers should therefore compare models to ensure that the effects are correctly modeled.  

For this study, comparisons between the ANCOVA (measuring posttest differences controlling for 

pretest differences in the dependent variable) and standardized change score analysis models were 

compared. Results indicated similar findings; however, the ANCOVA models have greater statistical 

power to detect an effect (Kenny, 1975) because controlling for pretest differences explains more 

variance in the outcome than the change score method—a difference in the R2 between the ANCOVA 

models and standardized change score of nearly 40% of the total variance explained. While this was the 

case in this study, it is important to stress that because coefficients were similar for the variables of 

interest between the change score analysis and the ANCOVA analysis, the results were, in all likelihood, 

not simply over-estimations of the treatment. Furthermore, the inclusion of covariates, such as 

relationships and academic motivation, provided additional adjustments to better specify the treatment 

effect. To that end, only ANCOVA results are reported in this article, although the data and procedures 

for reproducing the results for both models are available for download. 

Six models were specified for each dependent variable. First, a model containing only the 

demographic and control variables was presented as the base (restricted) model permitting each 

subsequent model to be compared via F-test. Next, a model containing the indicator for service- learning 

was added to the restricted model. Finally, four separate models predicted estimates for hours, in-class 

reflection, out-of-class reflection, and frequency of contact. 

 

Results 

This section reports the study results across models for the independent variables of time, reflection, and 

contact.  This study compared these same independent variables to a control group to better understand 

the magnitude of the effect of the pedagogical variations on civic and academic outcomes. As noted 

earlier, the dependent variables were standardized to make comparisons across scales. The appendix 

contains all 36 ANCOVA models (six separate models for predicting six dependent variables). It is also 

worth noting that the data and statistical procedures were available for replication purposes. 

Hours of Service-Learning 

The only consistent predictor for the civic engagement outcomes in this study was greater than 30 hours 

(social values: β = 0.239, RSE = 0.099; civic attitudes: β = 0.212, RSE = 0.099; community service self-

efficacy: β = 0.243, RSE = 0.099). Other differences were detectable at 15 or fewer hours, but these 

results were mixed (social values: β = 0.205, RSE = 0.098; community service self-efficacy: β = -0.185, 

RSE= 0.106). For civic attitudes—the outcome most affected by the pretest non-equivalence—the 

categories for 16-24 hours (β = .184, RSE = 0.106) and 25-30 hours (β = 0.264, RSE = 0.097) were 

predictive of higher posttest scores. 

In-Class Reflection 

The in-class reflection models comprised the most consistent predictor of posttest scores across every 

model except community service self-efficacy. While less frequent in-class reflection was predictive for 

social values (β = 0.120, RSE = 0.073) and civic attitudes (β = 0.164, RSE = 0.072), less frequent 

reflection had no detectable effect on the posttest scores of any academic measure. Weekly in-class 

reflection, however, was predictive of positive outcomes for social values (β = 0.336, RSE = 0.120), civic 

attitudes (β = 0.343, RSE = 0.093), general education gains (β = 0.214, RSE = 0.109), practical 

competencies gains (β = 0.294, RSE = 0.103), and personal and social development (β = 0.280, RSE = 

0.107). In each case the model improved, the overall fit improved (e.g., social values: F(2,281) = 4.28, p = 

.015). 
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Out-of-Class Reflection 

Out-of-class reflection was predictive of positive outcomes for the civic engagement measures. For social 

values, both weekly (β = 0.232, RSE = 0.092) and less frequent (β = 0.150, RSE = 0.078) reflection 

outside class were detectable. For civic attitudes, a similar pattern was detected for weekly (β = 0.241, 

RSE = 0.093) and less frequent (β = 0.184, RSE = 0.071). Out-of-class reflection was not predictive of 

any academic measures. 

Frequency of Contact with Community Members 

After in-class reflection, frequency of contact was the most consistent predictor of outcomes. Infrequent 

contact had effects that were indistinguishable from zero. Frequent contact, however, was strongly related 

to positive social values (β = 0.260, RSE = 0.084) and civic attitudes (β = 0.287, RSE = 0.090), and 

weakly related to community service self-efficacy (β = 0.148, RSE = 0.084) and personal and social 

development gains (β = 0.131, RSE = 0.075). 

 

Discussion 

It is useful to recall that Mabry’s (1998) findings indicated that having frequent contact with beneficiaries, 

participating in 15 to 19 hours of service-learning activities, engaging in ongoing and summative written 

reflection, as well as weekly in-class reflection were predictive of outcomes among service-learning 

students. The present study offers some confirmatory evidence that the findings in Mabry’s study are 

robust in relation to new data and in comparison with students who did not participate in service-learning. 

The implications of this study increase the overall confidence in the Mabry’s original findings. By 

revealing more supporting evidence for the pedagogical variations that influence student outcomes, 

service-learning instructors and support staff can be assured that time, contact, and reflection do indeed 

impact service-learning outcomes. 

The findings that were most consistent with Mabry’s research focus on the two civic engagement 

measures borrowed from her original study: social values and civic attitudes. This study confirmed that 

more than 15 hours of civic engagement produced positive outcomes for students’ civic attitudes. 

However, the only inference that can be drawn from these results is that short-term service-learning 

experiences may not be effective in producing positive outcomes. In fact, students who engaged in 15 or 

fewer hours of service-learning activities reported lower community service self-efficacy than students 

who were assigned no service-learning. This result should be examined further with additional data, 

though it is consistent with findings from Reeb (2006).  

This study confirmed that weekly in-class and out-of-class reflection were effective in producing 

positive outcomes for social values and civic attitudes. Hatcher, Bringle, and Muthiah (2004) tested 

Mabry’s (1998) assertion that reflection matters to service-learning and focused on the design of service-

learning and its relationship to the quality of the learning environment rather than any specific outcomes 

from service-learning. The current study provided additional evidence that service-learning directly 

influences outcomes that are desirable for both higher education (Kuh, 2008) and for civic engagement 

(Bringle, Phillips, & Hudson, 2003). 

In this study, frequent contact with service beneficiaries resulted in positive outcomes for service-

learners compared to students who did not participate in service-learning. Simons, Russell, Hirschinger-

Blank, Williams, and Willis (2009) tested theories of intergroup contact to determine if a culturally based 

service-learning intervention was more effective in influencing social and personal values related to race 

and identity. Their findings are consistent with the findings in this study, as frequent contact with 

community members was shown to influence social values and personal and social development 

outcomes. 

This study also improved upon Mabry’s research by introducing better proxy measures for academic 

outcomes.  Mabry noted the following about the findings from the “academic benefit of service-learning” 
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scale she used: 

 

Students who served fewer than 15 hours perceived significantly fewer academic benefits 

than students who served 15 or more hours … [S]tudents who had little or no contact with 

beneficiaries of their service perceived fewer academic benefits of participating … [S]tudents 

who participated in weekly in-class reflection perceived greater academic benefits from 

participating in service-learning than those who did not reflect on their experiences in-class or did 

so only once or twice in the semester. (p. 40) 

 

This study compared the variations to the control group, so it is difficult to compare the coefficient of one 

category with another in the same model with a high degree of certainty. However, compared to the 

control group, only weekly in-class reflection was a significant predictor of positive outcomes across all 

measures (though weak for general education gains). Frequent contact was weakly predictive of personal 

and social development gains.  The current study did not investigate the kinds of in-class or out-of-class 

reflection that were included in the original study. Thus, it is possible that specific types of out-of-class 

reflection were more efficacious than others. 

 

Limitations 

This study was limited by its use of quasi-experimental design, which could not control for group non-

equivalence, a threat to the internal validity of this study. While academic motivation and relationships 

were controlled for in the models, the pretest measures of these variables had mixed predictive influence 

on the posttest outcome. Academic motivation was predictive of the academic measures and relationships 

for civic engagement measures. These statistical relationships might also have been related to the 

pedagogical variations themselves, a result of endogeneity (Hart, Donnelly, Youniss, & Atkins, 2007). It 

is possible that academically motivated students or students who easily form relationships with others are 

more likely to reflect in class, spend more time in service-learning activities, or interact more frequently 

with their service beneficiaries, thus resulting in higher posttest scores on the various measures. This 

effect is illustrated in Figure 1. The only method that can truly overcome this bias is random assignment 

to treatment conditions. 

 

 

Figure 1.  Potential threats of simultaneity in service-learning. 

 

Another limitation present in the current study was low power to detect effects. An alpha level of 0.10 
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was reported because the use of robust standard errors inflated the error variance for predictors to 

accommodate the heteroskedastic errors (Gujarati & Porter, 2009). Generally, using robust standard errors 

enables the analysis of data that otherwise violate the assumptions of linear regression, but it also lowers 

the statistical power of the tests to correctly avoid both Type I and Type II errors. The challenge of 

increasing the statistical power of these tests comes in collecting more data. 

Future research should also examine the interactive effects of the pedagogical variations. Due to 

collinearity, it is not possible to conduct such analysis at this time. With additional data, and therefore 

more variation, it would be possible to model the interactions to answer such questions as “What 

combination of pedagogical variations is most predictive of higher outcomes?” and to test hypotheses 

regarding the influences of course design on student outcomes. 

 

Conclusion 

This study supports the conclusion that the design of service-learning has implications for how students’ 

attitudes, values, and learning are influenced by the pedagogy. Instructors implementing service-learning 

must make many decisions about how they will structure the content of their courses, and this study offers 

additional evidence that service-learning outcomes are related to the length of time spent in community 

settings, the amount of direct interaction that students have with service beneficiaries, and the frequency 

of reflection that students have regarding their experiences. Service-learning, like any instructional 

method, is best implemented when instructors know what methods can be expected to yield outcomes, 

and this study offers instructors additional confidence that time, contact and reflection matter. 

The study also has important implications for the field of service-learning research methodology since 

it replicates an earlier study showing that, nearly 20 years later, the findings of Mabry’s (1998) work are 

not only consistent with the findings of the present study, but that they transfer to a different, more 

diverse sample. While both this study and Mabry’s study have relatively low power, both detect effects of 

variations in service-learning pedagogy. These findings reduce the potential for bias and improve the 

scientific understanding of how service-learning affects students’ outcomes. 

Finally, this study represents an important advance in service-learning research because it may be the 

first published study in the field to openly share its data and procedures. As other disciplines increasingly 

encourage researchers’ data to be made publicly available, service-learning researchers should follow suit 

when it is ethical and reasonable to do so. It is likely that other scholars within the field would willingly 

and openly share their procedures and data and make them available as appendices to future publications 

in this journal as well as others. In this way, the principles of replication would be followed more often, 

and findings would be more transparent. 
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