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Are Challenge (Ropes) Courses an
Effective Tool? A Meta-Analysis
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This study reports the results of a meta-analysis of 44 studies that examined
the impacts of participation in challenge (ropes) course activities. Overall, a
medium standardized mean difference effect size was found (d = 0.43). Effect
sizes were calculated for various study characteristics, including demo-
graphics and outcome. Higher effects were found for adult groups 
(d = 0.80) and for studies measuring family functioning (d = 0.67). Studies
with therapeutic (d = 0.53) or developmental foci (d = 0.47) had higher effect
sizes than those with educational foci (d = 0.17). Higher effect sizes for group
effectiveness (d = 0.62) affirmed the use of challenge course experiences for
team-building purposes. Implications for further research include the im-
portance of recording detailed program design information, selecting appro-
priate instrumentation, and including follow-up data.
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Over the years there have been many requests from a variety of peo-
ple and organizations for “the” study that “proves” challenge (ropes)
courses are effective. Google searches for challenge course or ropes

course revealed 398,000 and 837,000 entries respectively (retrieved May
31, 2007). Scanning these entries reveals numerous hits on who is using
challenge courses, what challenge courses are, where they are used or being
built, how they are being funded, and why they are beneficial. While much
anecdotal evidence about the impact of challenge course experiences can be
found in the form of testimonials (Martin, Cashel, Wagstaff, & Breunig,
2006), there is little statistical evidence published in peer-reviewed jour-
nals that can support the claim that challenge courses are effective over
multiple settings with various client groups. The purpose of this paper is to
report the results of a meta-analysis of 44 studies that examined the impacts
of participation in challenge (ropes) course activities.

Background
Rohnke, Rogers, Tait, and Wall (2007) trace the origin of challenge

(ropes) courses (hereafter referred to as challenge courses) to 1941 and the
use of obstacle courses by the military. Martin, Cashel, Wagstaff, and 
Breunig (2006) cite evidence of the British Outward Bound School using
challenge courses in the 1940s and speculate that the courses were built
to simulate the work sailors would do on riggings and climbing masts
while working on large sailing ships. Challenge courses were introduced
at the Colorado Outward Bound School in the 1960s.

Challenge courses have been categorized as low courses or high
courses. Priest and Gass (2005) have defined low challenge course activi-
ties as requiring spotting and high challenge course activities as those 
requiring belaying. More specifically, low challenge course activities gen-
erally focus on group problem solving and team building and range in
height from literally sitting on the ground to a height of 12 to 13 feet
(Rohnke et al., 2007). Sometimes authors (Martin et al., 2006) have desig-
nated games, icebreakers, group initiatives, and trust activities as a cate-
gory separate from low challenge course activities—especially when low
elements are permanently constructed.

High challenge course activities have provided physical and mental
challenges predominantly for individual development (Rohnke et al., 2007)
and most often have involved safety systems similar to those used in rock
climbing. Individual elements using a dynamic belay system have a 
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belayer who stands on the ground and manages a climber’s rope, which is
directed through a top anchor point attached to a cable above the partici-
pant. Other high challenge courses use a static belay system where partic-
ipants are self-belayed using movable lanyards as they move from element
to element, often not returning to the ground until they have finished a cir-
cuit (Ryan, 2005). The Association for Challenge Course Technology
(ACCT), a professional trade organization that began in 1993, writes stan-
dards for constructing and managing challenge courses (ACCT, 2004). 

Today challenge courses are used in recreational, educational, 
developmental, and therapeutic settings, as well as in camps, hospitals, and
corporate training centers (Rohnke et al., 2007). Therapeutic uses of chal-
lenge courses date back to hospital settings in the early 1980s (Prouty, 1999).
Schoel, Prouty, and Radcliffe (1988) have also documented therapeutic pro-
gramming in schools and residential settings, as has Gass (1993, 1995).

Numerous authors (Rohnke et al., 2007, Martin et al., 2006) speak to
the lack of research on challenge courses. Prouty (1999) and Rohnke (1977)
documented an initial evaluation of Project Adventure’s adaptation of 
Outward Bound principles into a high-school setting in the early 1970s.
Positive changes were found in increased self-esteem and more internal-
ized locus of control. The constructs used in that study have dominated
research and evaluation in the field ever since (Gillis & Thompson, 1996).
While bibliographies have been compiled (Attarian & Holden, 2005), to
date there has not been a systematic and statistical review of research con-
ducted on challenge courses. There have, however, been several meta-
analyses conducted on outdoor and adventure education that are pertinent
to this review.

Review of Literature

Brief Overview of Meta-Analyses 

A meta-analysis is a statistical compilation of quantitative research.
Lipsey and Wilson (2001) describe it as research in which studies rather
than people are surveyed. Moher and others (1999) indicate that the
strengths of a meta-analysis include: its potential as a systematic review
with reduced bias; a foundation for evidence-based practice; and a guide
for future research. Its limitations include incorrect use of statistical evi-
dence caused by combining dissimilar studies and using studies with
weak methodology or insufficient detail. 

To compile a meta-analysis, research is coded into a standard format
similar to interviewing individuals in a survey. Each study must contain
the appropriate quantitative information to qualify for inclusion in the
meta-analysis. The data compiled during the coding process are then com-
puted, adjusted, and analyzed for effect sizes. 
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Effect sizes provide a means of statistical standardization for the meta-
analysis by providing a comparable numeric value for interpretation of
trends (Lipsey & Wilson, 2001). Effect sizes describe the relationship 
between two variables. According to the National Information Center on
Health Services Research and Health Care Technology, an effect size is 
described as “a dimensionless measure of treatment effect” (2007). In the
present study, effect size describes the relationship between outcome meas-
ures (e.g., self-efficacy or team effectiveness) of participants on a challenge
course with those who did not participate. In order to interpret standardized
mean difference effect sizes, Cohen (1988) defined widely accepted magni-
tudes for effect sizes as follows: small effect sizes are less than 0.20; medium
effect sizes are 0.50; and large effect sizes are greater than 0.80. Wolf (1986)
theorized that an effect size of 0.25 has educational significance while an 
effect size of 0.50 has practical or clinical significance (see authors’ note).

Previous Meta-Analyses in Adventure Programming

Neill (2003) summarized the data from meta-analyses related to out-
comes in outdoor education, education, and psychotherapy and deter-
mined benchmarks for adventure therapy program outcomes. He
identified three meta-analyses published in peer-reviewed journals that
focused on outdoor or adventure education outcomes. Cason and Gillis
(1993) compiled studies in adventure programming specifically for ado-
lescents, reporting an overall nonstandardized mean difference effect size
of 0.31. In a meta-analysis on adventure education and Outward Bound
programs, Hattie, Marsh, Neill, and Richards (1997) calculated an overall
standardized mean difference effect size of 0.34. Hans (2000) compiled
studies for a meta-analysis on the specific outcome of locus of control in
adventure programming that resulted in a nonstandardized mean differ-
ence effect size of 0.38. A fourth meta-analysis was published in confer-
ence proceedings and was conducted over a 10-year period by Bunting
and Donley (2002) (as cited in Neill, 2003). Neill reported the findings of
this study, focused specifically on challenge course outcomes, had an
overall nonstandardized mean difference effect size of 0.55 from a sample
of 15 studies. 

The current study attempts to answer the following questions: Are
challenge (ropes) courses an effective tool and, if so, for which popula-
tions and under what conditions are challenge courses most effective?

Method
Selection criteria for the studies in this meta-analysis were based on in-

formation requested from challenge course practitioners (Gillis & Speelman,
2007). The eligibility criteria were as follows:
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1.  The study focused solely on challenge course activity outcomes.
Studies in which participants were involved in any other activ-
ity (e.g., swimming, backpacking, etc.) during the period of study
were excluded. As a result, several studies completed at camps
were excluded due to the confounding factors created by other
camp activities. One study that specifically compared campers
who participated in challenge course activities with those who
did not participate was included (Greene, 1992).

2.  The study was conducted between the years 1986 and 2006. A 20-
year period allowed trends in research to be followed and consis-
tency in challenge course technology (Rohnke et al., 2007; Ryan,
2005) to be preserved, while keeping study information current.

3.  Unlike earlier meta-analyses in adventure programming, the study
had to include control groups. Control groups received no chal-
lenge course programming, were on a waiting list for programming
at a future time, or received alternative programming. Single group
pretest and posttest design studies were not included in this meta-
analysis, since by definition these studies did not have control
groups (Cook & Campbell, 1979).

4.  Outcome measures had to be recorded quantitatively and with
sufficient data to compute effect sizes. Studies in which the
means were calculated at pretest and posttest had to include stan-
dard deviations to calculate effect sizes. Quantitative studies
were included regardless of statistical significance. No purely
qualitative studies were used in this analysis, nor were any qual-
itative data transformed to quantitative data.

5.  The studies had to be accessible to the authors. As such, all stud-
ies used were available in English.

Identification and Retrieval of Eligible Studies

Four sources were used to locate all relevant and eligible studies.
First, an extensive search was conducted using two bibliographic data-
bases: (a) EBSCOhost (www.ebscohost.com), which includes Academic
Search Premier, ERIC, PsycINFO, and Psychology & Behavioral Sciences
Collection; and (b) Dissertation Abstracts/Digital Dissertations at ProQuest
(www.proquest.com). Second, an existing bibliography on challenge
course-related articles (Attarian & Holden, 2005) was reviewed. Third, as
studies were collected, their references were reviewed. Finally, at a pres-
entation during the annual conference of the ACCT (Gillis & Speelman,
2007), participants were asked to submit sources that might have been
overlooked. A total of 137 potential studies were identified.



116 Journal of Experiential Education

An attempt was made to retrieve complete copies of all 137 studies.
Studies were obtained through university interlibrary loan service, 
directly from the author, or downloaded from the Internet. Five studies
(Bocarro, 1998; Harper, 2006; Knott, 2004; Terry, 2002; and Wick, 1997)
were inaccessible through the means described.

Coding of Eligible Studies

A total of 44 studies matched the criteria for inclusion in this meta-
analysis. All of the studies were conducted in the United States. The 44
studies were coded using a coding manual modified from the one de-
scribed in Lipsey and Wilson (2001). As their coding manual was created
for a meta-analysis involving outcomes on wilderness challenge programs
for delinquent youth (Wilson & Lipsey, 2000), only slight changes were
needed to make it applicable to the specific outcomes and populations of
this study. Each study was given an identification number and coded
based on demographic and effect size information. Each study was re-
viewed at least three times to ensure accuracy of information. 

Study descriptors. Information regarding the date of the research,
the population studied, the activities conducted, the purpose of the ac-
tivities, and whether the research was published was coded for each study.
Populations were coded according to age, race, gender, and type of group
(e.g., school, therapeutic, etc.). Challenge course activities were coded as
low activities only or a combination of low and high activities (as previ-
ously described), and by duration (hours). The focus of the activities was
coded according to the intended purpose of the program that was being re-
searched: recreational; educational; developmental; or therapeutic (Priest,
Gass, & Gillis, 2000/2003). There were no programs in the sample whose
intentional focus was solely recreational. Educational programs were in-
tended to improve the overall performance of students at school. Devel-
opmental programs were designed to improve behaviors of the
participants. The intention of therapeutic programs was to change pat-
terns of behavior of the participants. Effect sizes were also coded accord-
ing to whether they were calculated from posttest or follow-up results.

Outcome measures. Each study was coded by the specific outcome
measures being researched. Outcome measures were categorized into 10
groups: self-esteem or self-concept; self-efficacy; personality measures
(e.g., mood, personality characteristics); behavioral observations; academic
measures (e.g., grade point average, attendance); atmosphere; attitudes
about physical condition (e.g., diabetes, sports); family; physical variables
(e.g., weight, body mass index); and group dynamics (e.g., interpersonal,
cohesion, group effectiveness).
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Effect Size

Calculation. Effect sizes were calculated using an effect size com-
putation program (Wilson, 2001). These effect sizes were calculated using
both mean and standard deviation, F-value or t-value statistics provided
in the study. The resulting effect size was a mean difference (Cohen’s d).
For the purpose of this study, reported effect sizes represent the differ-
ence, positive or negative, between results on outcome measures for par-
ticipants in the challenge course group and the control group. A positive
result indicates the challenge course group performed better than the con-
trol group; a negative result indicates the opposite.

Adjustment. Studies varied with regards to sample size. Because a
small sample size could create less precision, Lipsey and Wilson (2001)
recommend weighting procedures to increase validity. The weighting pro-
cedures for this study included calculating standard errors and comput-
ing the inverse variance weights for every effect size. This adjustment
created standardized mean difference effect sizes. 

Analysis. Lipsey and Wilson (2001) also recommend calculating one
effect size per outcome. They provide mathematical procedures for obtain-
ing standardized mean difference effect sizes (MEANES.SPS) and perform-
ing analysis of variance (METAF.SPS) for each outcome. Using the provided
SPSS macros, the current study followed these recommendations. 

Interpretation. Lipsey and Wilson (2001) note that the interpretation
of effect sizes does not account for the situation in which the results were
derived (e.g., facilitator competency or environmental variables such as
weather). There may be circumstances where a small effect size change is
highly meaningful due to the nature of the situation. 

Results
A combined total of 2,796 participants were involved in the studies

included in this meta-analysis either as challenge course participants 
(n = 1,417) or as members of a control group (n = 1,379). Standardized
mean difference effect size and additional information are presented for
each of the 44 studies including general characteristics, specific outcomes,
and posttest studies compared with follow-up studies. All effect sizes re-
ported in this section are standardized mean difference effect sizes.

Standardized Mean Difference Effect Size of Each Study

Table 1 reports the standardized mean difference effect size, number
of effect sizes, mean age, number of participants, and duration (hours) for
each of the 44 studies. An overall effect size of 0.43 was calculated from
the 44 studies. The highest effect size was 2.83 (Bisson, 1998) in a study
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of the impact of sequencing of challenge course activities on group cohe-
sion, and the lowest effect size was -0.24 (Witter, 2005) in a study of the
impact of challenge course initiatives on the self-efficacy of college stu-
dents. The effect size of 2.83 (Bisson) indicates the positive gain between
the challenge course group over the control group. The negative effect size
(d = -0.24, Witter) indicates that the challenge course group scored lower
than the control group. 

Calculating an effect size without Bisson’s study reduced the overall
effect by 0.04 to d = 0.39. Although Bisson’s study appears to be an outlier,
the study was included in calculating the effect sizes in this meta-analysis.

General Characteristics

Number of studies. Table 2 reports the number of studies, the per-
centage of total studies, the standardized mean difference effect size, the
number of effect sizes, and percentage of the total effect sizes for each
characteristic. A majority of the studies were dissertations (n = 36; 81.8%).
The highest number of studies by age included high-school participants 
(n = 15, 34.1%). The intended focus for half of the studies was develop-
mental (n = 22; 50%). With regard to time (duration in hours) on the chal-
lenge course, there were eight studies (18.2%) where challenge course
activities were conducted for five hours or less, eight studies (18.2%)
where the activities were conducted for 6–10 hours, seven (15.9%) con-
ducted for 11–20 hours, six (13.6%) conducted for 21–30 hours, and three
(6.8%) conducted for more than 31 hours. The time category represented
total hours on task, regardless of whether activities were conducted con-
tinuously over several days or over an extended period of time. When 
reported, hours did not separate time on task into categories that allowed
for standardized coding. In fact, 12 (27.3%) of the studies did not report
time on task at all.

Half of the studies were conducted with a combination of low and
high challenge course activities (n = 22, 50%). However, 10 (22.7%) of the
studies did not indicate the type of challenge course activities that were
used in the research. The control group, for more than half of the studies
(n = 25; 56.8%), either received no challenge course experience or was
put on a waiting list to receive the challenge course experience following
the collection of data for the study. 

Effect size. A total of 390 effect sizes were obtained from the 44 stud-
ies and recorded in Table 2. These effect sizes were calculated without
regard to the outcome measure. For example, effect sizes calculated for
middle-school students did not differentiate between measures of self-
efficacy and measures of grade point average; only one value was reported
for all effect sizes involving middle-school students.

The 75 (19.2%) effect sizes calculated from studies published as
journal articles produced a higher mean effect size (d = 0.49) than the 



2008, Volume 31, No. 2 121

315 (80.8%) effect sizes that were calculated from theses and dissertations
(d = 0.42). This finding is different from Cason and Gillis (1993), who
found higher effect sizes for dissertations and theses. Both types of publi-
cations produced medium (Cohen, 1988) and educationally significant
(Wolf, 1986) effect sizes.

Table 2
General Characteristics and Effect Sizes of Studies Included in 
the Meta-Analysis

General Number of Number 
Characteristics Studies Percentage Mean d of d Percentage

Type of publication

Journal Article 8 18.2 0.49 75 19.2

Thesis or Dissertation 36 81.8 0.42 315 80.8

Age

Middle-School Age 8 18.2 0.46 87 22.3

High-School Age 15 34.1 0.38 102 26.2

University Age 11 25.0 0.18 111 28.5

Other Adults 7 15.9 0.80 76 19.5

Family 3 6.8 0.67 14 3.6

Focus

Educational 7 15.9 0.17 39 10.0

Developmental 22 50.0 0.47 218 55.9

Therapeutic 15 34.1 0.53 133 34.1

Activity

Only Low Challenge Course 12 27.3 0.32 82 21.0

Low and High Challenge Course 22 50.0 0.54 202 51.8

Could Not Determine 10 22.7 0.35 106 27.2

Number of hours

< 5 hours 8 18.2 0.37 57 14.6

6–10 hours 8 18.2 0.28 71 18.2

11–20 hours 7 15.9 0.32 81 20.8

21–30 hours 6 13.6 0.79 47 12.1

> 31 hours 3 6.8 0.24 14 3.6

Was Not Reported 12 27.3 0.52 120 30.8

Controlled
No Challenge Course Experience 
or “On a Waiting List” 25 56.8 0.41 241 61.8
Received Regular or Alternative 
Programming 18 40.9 0.48 141 36.2

Could Not Determine 1 2.3 0.24 8 2.1
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Table 3
Mean Effect Size, Number of Effect Sizes, and Percentage of Total 
Effect Sizes For Each Age by Focus, Activity, and Duration

Number Number
of Studies Percentage Mean d of d Percentage

Middle School 
Focus

Educational 3 37.5 0.11 18 20.7
Developmental 2 25.0 1.33 13 14.9
Therapeutic 3 37.5 0.41 56 64.4

Activity
Low Challenge Course Only 1 12.5 0.52 6 6.9
Low and High Challenge Course 6 75.0 0.61 76 87.4
Could Not Determine 1 12.5 0.04 5 5.7

Number of hours
< 5 hours 0.0 0.0 0.0 0.0
6–10 hours 1 12.5 0.10 6 6.9
11–20 hours 1 12.5 0.04 5 5.7
21–30 hours 1 12.5 0.52 6 6.9
> 31 hours 1 12.5 0.13 8 9.2
Was Not Reported 4 50.0 62 71.3

High School 
Focus

Educational 3 20.0 0.15 9 8.8
Developmental 3 20.0 0.41 29 28.4
Therapeutic 9 60.0 0.36 64 62.7

Activity
Only Low Challenge Course 4 26.7 0.14 18 17.6
Low and High Challenge Course 8 53.3 0.48 42 41.2
Could Not Determine 3 20.0 0.28 42 41.2

Number of hours
< 5 hours 2 13.3 0.69 9 10.3
6–10 hours 3 20.0 0.30 31 35.6
11–20 hours 3 20.0 0.23 34 39.1
21–30 hours 2 13.3 0.78 7 8.0
> 31 hours 2 13.3 0.38 6 6.9
Was Not Reported 3 20.0 0 0.0

University 
Focus

Educational 1 9.1 0.25 12 10.8
Developmental 10 90.9 0.19 99 89.2
Therapeutic 0 0.0 0 0.0

Activity
Only Low Challenge Course 1 9.1 0.25 37 33.3
Low and High Challenge Course 10 90.9 0.19 22 19.8
Could Not Determine 0 0.0 52 46.8
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Table 3 (continued)
Number Number

of Studies Percentage Mean d of d Percentage

Number of hours

< 5 hours 4 36.4 0.19 37 33.3
6–10 hours 3 27.3 0.11 32 28.8
11–20 hours 0 0.0 0 0.0
21–30 hours 0 0.0 0 0.0
> 31 higher 0 0.0 0 0.0
Was Not Reported 4 36.4 42 37.8

Other Adult 
Focus

Educational 0 0.0 0 0.0
Developmental 6 85.7 0.72 75 98.7
Therapeutic 1 14.3 1.20 1 1.3

Activity
Only Low Challenge Course 2 28.6 0.51 15 19.7
Low and High Challenge Course 4 57.1 0.77 54 71.1
Could Not Determine 1 14.3 1.35 7 9.2

Number of hours
< 5 hours 1 14.3 0.37 5 6.6
6–10 hours 1 14.3 0.85 2 2.6
11–20 hours 2 28.6 0.64 40 52.6
21–30 hours 2 28.6 0.87 28 36.8
> 31 hours 0 0.0 0 0.0
Was Not Reported 1 14.3 1 1.3

Family 
Focus

Educational 0 0.0 0 0.0
Developmental 1 33.3 -0.09 2 14.3
Therapeutic 2 66.7 0.87 12 85.7

Activity
Only Low Challenge Course 1 33.3 0.89 6 42.9
Low and High Challenge Course 2 66.7 0.33 8 57.1
Could Not Determine 0 0.0 0 0.0

Number of hours
< 5 hours 1 33.3 0.89 6 42.8
6–10 hours 0 0.0 0 0.0
11–20 hours 1 33.3 -0.09 2 14.3
21–30 hours 1 33.3 0.72 6 42.9
> 31 hours 0 0.0 0 0.0
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Most of the effect sizes (n = 111, 28.5%) categorized by age group were cal-
culated from studies that involved university-age participants. The lowest
number of effect sizes (n = 14, 3.6%) was calculated from studies involving
families. There were more effect sizes for high school age participants 
(n = 102, 26.2%) than for middle school age participants (n = 87, 22.3%).
Studies involving adults who were not involved through a college or uni-
versity provided 76 effect sizes (19.5%). The adult group had the highest 
effect size (d = 0.80), followed by family groups (d = 0.67). Both of these val-
ues were large (Cohen, 1988) and practically significant (Wolf, 1986). Mid-
dle school (d = 0.46) and high school (d = 0.38) age groups produced medium
(Cohen) and educationally significant (Wolf) effect sizes. The lowest effect
size (d = 0.18) represented the outcomes of university age participants.

In terms of program focus, the largest number of effect sizes was cal-
culated from studies of programs with a developmental purpose (n = 218,
55.9%) and produced a medium (Cohen, 1988) effect size (d = 0.47). This
was followed by programs with a therapeutic focus (n = 133, 34.1%) with
a practical or clinically significant (Wolf, 1986) effect size (d = 0.53). The
smallest number of effect sizes was related to educational programs (n = 39,
10.0%) and showed only a small effect (d = 0.17) (Cohen). 

A total of 202 (51.8%) effect sizes were calculated from studies pri-
marily involving a combination of low and high challenge course activi-
ties. Low and high challenge course activities demonstrated a higher effect
size (d = 0.54) than only low challenge course activities (d = 0.32). The low
and high challenge course effect size is practically significant while the
low challenge course effect size is educationally significant (Wolf, 1986).
There were 106 effect sizes (27.2%) from 10 studies that did not indicate
the type of challenge course activity. These studies could change the mean
effect sizes for either category of activity. 

The largest effect sizes (d = 0.79) (Cohen, 1988) for time occurred
for challenge courses conducted between 21–30 hours in duration (n = 47,
12.1%) and produced practical or clinically significant effects (Wolf,
1986). Effect sizes for less than five hours (n = 57, 14.6%), 6–10 hours 
(n = 71, 18.2%), 11–20 hours (n = 81, 20.8%), and more than 31 hours 
(n = 14, 3.6%) all had small effect sizes (Cohen) ranging from 0.24 to 0.37,
thus producing effects that would be categorized as educationally signif-
icant (Wolf).

Effect sizes (n = 241, 61.8%) were calculated from studies involving
control groups who either received no challenge course experience or 
experienced the challenge course program after the study had been com-
pleted (e.g., were on a waiting list). One study, although mentioning that
a control group was used, did not record the nature of the control group’s
activities (Hatch, 2006). The highest effect size for the control groups was
for those who received regular or alternative programming without any
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challenge course experience (d = 0.48). The effect size for the groups who
either received no challenge course experience or experienced the chal-
lenge course after the study was completed is a medium effect size 
(d = 0.41) (Cohen). There was a greater positive difference between the
challenge course group and control group in the studies where control
groups received regular or alternative programming.

Matrices of Age by Focus, Activity, and Time

Practitioners who have seen presentations of preliminary data from
this meta-analysis have repeatedly and consistently asked for details of
specific demographics by age group. The authors have been reluctant to
provide this level of detail since many of the categories contain only one
study creating a potential for misunderstanding. With this caution in
mind, Table 3 reports the number of studies, standardized mean differ-
ence effect sizes and number of effect sizes for the program’s focus, the
type of activity, and the time spent on the activity for each age group.

Middle school. The highest effect size was recorded for programs
with a developmental focus (d = 1.33). Most studies occurred on challenge
courses that presented a combination of low and high activities (n = 6) 
although effect sizes were similar for only low activities and the combi-
nation of high and low. Each time period had only one study and four
studies did not report time length. One study in the time period of 21–30
hours had an effect size of 0.52. 

High school. Developmental programs had the highest effect size 
(d = 0.41) while therapeutic programs had the largest number of studies 
(n = 9). Highest effect size (d = 0.48) and the most studies (n = 8) were
recorded for a combination of low and high activities. Time periods of less
than five hours and 21–30 hours, with two studies each, had the highest
effect sizes (0.69 and 0.78 respectively).

University. There were no therapeutic programs in this age group.
They were predominately developmental (n = 10) but with a low effect
size (d = 0.19). Ten of the eleven studies used a combination of low and
high activities with the same low effect size (d = 0.19). No reported study
was longer than 10 hours and effect sizes were low.

Other adults. This category accounts for the highest effect sizes
across all three categories. Six of the studies in this age group were 
developmental with an effect size of 0.72; the one therapeutic study had
an effect size of 1.20. Four studies using a combination of low and high
challenge course activities had an effect size of 0.77; the one study for
which the type of activity could not be determined had an effect size of
1.35. The two highest effect sizes occurred in the 6–10 hour timeframe 
(n = 1; d = 0.85) and in the 21–30 hour timeframe (n = 2; d = 0.87).
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Families. There were only three studies in this category. The one de-
velopmental study had a negative effect size, while the two therapeutic
studies recorded an effect size of 0.87. The one low challenge course study
recorded an effect size of 0.89. The two highest effect sizes occurred in
the less-than-five-hour timeframe (n = 1; d = 0.89) and in the 21–30 hour
timeframe (n = 1; d = 0.72); the 11–20 hour timeframe had a negative ef-
fect size indicating the control group scored higher than the challenge
course group.

Outcome Measures

Number of studies. Table 4 indicates that the four most frequent out-
comes used in challenge course studies were self-esteem or self-concept
(n = 20, 45.5%), group dynamics (n = 14, 31.8%), personality measures 
(n = 10, 22.7%), and self-efficacy (n = 7, 15.9%). A small number of stud-
ies measured behavioral observations (n = 4, 9.1%), classroom environ-
ment (n = 4, 9.1%), academic measures (n = 3, 6.8%), attitudes about
physical condition (n = 3, 6.8%), family (n = 2, 4.6%), and physical vari-
ables (n = 1, 2.3%).

Table 4
Mean effect size, number of effect sizes, and percentage of total effect
sizes for each outcome construct

Number
Outcome Number Percentage Mean d of d Percentage

Self-Esteem or Self-Concept 20 29.4 0.26 125 32.1

Self-Efficacy 7 10.3 0.48 34 8.7

Personality Measures 10 14.7 0.29 45 11.5

Behavioral Observations 4 5.9 0.37 42 10.8

Academic Measures 3 4.4 0.26 8 2.1

Environmental (atmosphere) 4 5.9 0.01 21 5.4

Attitudes about Physical Condition 3 4.4 0.52 11 2.8

Family 2 2.9 0.86 10 2.6

Physical Variable  
(e.g., weight, BMI, blood) 1 1.5 0.00 4 1.0

Group Dynamics (Interpersonal, 
Cohesion, Effectiveness) 14 20.6 0.62 90 23.1

Effect size. The highest effect size for outcomes was calculated from
studies based on family measures (d = 0.86). This is a large effect size
(Cohen, 1988) with practical significance (Wolf, 1986). Outcome measures
that exhibited a medium effect size (Cohen) with practical significance
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(Wolf) were group dynamics (d = 0.62) and attitudes about physical con-
dition (d = 0.52). Medium effect sizes (Cohen) with educational signifi-
cance (Wolf) were reported for self-efficacy (d = 0.48), behavioral
observations (d = 0.37), personality measures (d = 0.29), self-esteem or
self-concept (d = 0.26), and academic measures (d = 0.26). Outcome meas-
ures related to classroom environment were small (d = 0.01). Physical vari-
ables that were studied resulted in a standardized mean difference effect
size of 0.00.

Follow-Up Effects

Number of studies. Table 5 reports the number of studies, percent-
age of total studies, standardized mean difference effect sizes, number of
effect sizes, and percentage of total effect sizes for both posttest studies
and follow-up studies. From the 44 studies, one study did not involve a
posttest outcome. The research for this study was focused on long-term
outcomes and only the follow-up data was recorded (Eagle, 2000). Only 12
(27.3%) studies contained follow-up data.

Effect size. The effect size for posttest outcomes is 0.45, a medium
effect (Cohen, 1988) that is educationally significant (Wolf, 1986). The 
effect size for outcomes in follow-up tests resulted in a small effect size
(d = 0.23).

Table 5
Mean effect size, number of effect sizes, and percentage of total effect
sizes for posttest and follow-up studies

Number
Study Type Number Percentage Mean d of d Percentage

Posttest 43 78.2 0.45 309 79.2

Follow-up 12 21.8 0.23 81 20.8

Discussion
Challenge courses are an effective tool for impacting a variety of 

educational and psychological constructs with a variety of participants.
These effects are small to medium in magnitude. Because only controlled
studies were included in this analysis, however, these effects have prac-
tical significance (Wolf, 1986) for participants in a challenge course 
experience when compared to those who were assessed on similar con-
structs but did not have a challenge course experience. 
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Challenge course research published in peer-reviewed journals 
reported higher effect sizes. Highest effect sizes occurred for studies con-
ducted in therapeutic settings, perhaps due to the nature of the popula-
tions studied and the assessment of this population. Research with
therapeutic outcomes had higher effect sizes than developmental or edu-
cational outcomes. Family outcome measures had the highest effect sizes
and physical variables had the lowest. Self-efficacy had higher effect sizes
than measures of self-esteem. 

The results from this meta-analysis provide a big-picture view of 
research on challenge courses. Limitations of this meta-analysis are sig-
nificant and highlight shortcomings in the available studies. 

Limitations

There are a variety of limitations in this study. Most notably, the
type of facilitation, competence of the facilitator, and factors related to the
delivery of the challenge course experience were not coded in this 
research because it was not included in the studies examined for this proj-
ect. Although no empirical studies can be found, a commonly held belief
among many practitioners of challenge course programming is that the 
facilitator can impact the outcomes of a challenge course experience both
positively and negatively. Regretfully, facilitator data is not present, thus
its impact does not enter into the discussion. However, the positive out-
comes of this study suggest that challenge courses are effective tools re-
gardless of facilitation type or competence.

Secondly, many of the included studies failed to provide adequate
detail concerning the types and duration of activities, participant demo-
graphics, and control group information. Although the lack of detail
caused limitations for the current meta-analysis, of greater concern is the
lack of generalizability of challenge course research when studies cannot
be accurately compared with each other or replicated. 

There are a wide variety of outcome measures included in this study,
including physical attributes (e.g. weight), attitudes, and observational meas-
ures. Most of the outcome measures are self-reported surveys of attitudes.
One can always call into question the validity of self-report data,
especially when assessing attitudes about a challenge course experience. Va-
lidity of measurement is increased with observational measures of behavior
or direct measures of changes in physical variables such as weight or heart
rate. Such studies represented a very small portion of the current research. 

Implications for Practitioners

Using the compiled research on challenge courses from a broad
spectrum of outcome measures, practitioners can evaluate which activities
and outcome measures are most appropriate. Self-esteem, for example,
has long been a common outcome measure in challenge course research
(Hattie, et al., 1997). The effect size for self-esteem as an outcome, how-
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ever, is half that of self-efficacy, which is used far less often in challenge
course research. Organizations and researchers should learn from this data
to promote challenge courses for their more significant outcome qualities
rather than continue to attempt to prove the elusive impact on self-esteem.

The highest outcome measures were family and group interactions.
Challenge courses are most often marketed for their team-building quali-
ties. This data corroborates the common qualitative assertions regarding
the importance of the relationships that are positively impacted through
the use of challenge courses.

A more recent category of outcome measures in relation to challenge
course outcomes is physical variables. Of importance is the diversity of
this category. While the effect size of the physical variable (weight loss)
was 0.00, one study (Jelalian, Mehlenbeck, Lloyd-Richardson, Birmaher,
& Wing, 2006) concerned with the impact of weight loss and challenge
course activities recorded statistically significant findings at follow-up.
Future studies using physical outcomes, such as weight gain and loss,
should be encouraged for a better understanding of these results. 

Future Research

A key component of a meta-analysis is its heuristic value, in that it
can promote more evidence-based research. As effect sizes are compiled
and categorized, gaps in research become apparent and researchers and
practitioners begin to formulate questions concerning outcome measures.
A meta-analysis does not provide answers to the question “why” but
rather offers a guide for further research.

Future research considerations from the data in this meta-analysis
are extensive. Why did research with university students result in the low-
est effect sizes? It could be that university students are less receptive or
more resistant to these experiences, or it could be that the instruments
used or type of activity that was conducted may not have been effective.
In terms of activity, a combination of low and high challenge course 
experiences resulted in the highest effect size. Do the activities themselves
provide a greater impact or is this a result of how the activities are con-
ducted? 

Only 27.3% of studies contained follow-up data. Where that data
did exist, effect sizes were consistently lower for follow-up data when
compared to posttest data. The lack in number of studies with follow-up
data, however, reduced the quality of information that could be provided
by this type of grouping. The value of increased quality and quantity of 
follow-up research is considerable. 

Some of the highest effect sizes were recorded from research focused
on therapeutic outcomes. Due to the circumstances of the participants, are
they more receptive to the experiences? Are they looking for meaning in
the experiences simply because they are aware of the deliberate nature of
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therapy? Is therapy conducted on challenge courses more effective than
traditional forms of therapy? Is the method of facilitation more effective
because the facilitators are more focused on the elements of change? Is it
simply that the constructs used to measure change in therapeutic out-
comes are more appropriate or sensitive to the nature of change that is
taking place? Or is it simply regression to the mean?

It is clear that challenge course experiences are beneficial tools for
participants. The quantitative outcome, however, depends on the type of
activity, the participants and, most importantly, on what outcome is being
measured. A valuable experience measured qualitatively may produce 
ineffective quantitative results due to poor selection of data collection 
instruments. Similarly, poor qualitative information makes it difficult to
explain and reproduce quantitative findings. Rather than continuing to
pursue outcomes that are not producing significant results, researchers
and practitioners alike should focus on optimizing the experience for par-
ticipants in relation to their most effective and long-lasting quantitative
and qualitative outcomes. 
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Authors’ Note

Subsequent to submission, the authors became aware that Cohen’s (1988)
magnitudes for effect sizes were not to be employed as absolutes (Thompson,
2007) to place value on effect sizes (as is done in much of the literature).
Effect sizes are to be used for “direct and explicit comparison against the 
effects in the related prior literature” (p. 430). In discussion with editors, a
decision was made to keep Cohen’s references to small. medium, and large
effects in the current article. However, readers are encouraged to use this
article to directly compare other challenge course research on the specific
populations and specific outcomes measured. Comparing future research
against these effect sizes will help establish their usefulness and accuracy.
More importantly, reporting effect sizes in subsequent research will help
establish a valid metric. 

The authors are indebted to James Neill, not only for his excellent website at
www.wilderdom.com, but for his peer review of this article prior to submission.
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