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EFFECTS OF GROUP SIZE ON PREDICTIVE VALIDITY OF PEER ASSESSMENTS OF
LEADERSHIP

EXECUTIVE SUMMARY

Research Requirement:

Peer assessments are used in a variety of contexts throughout the U.S. Army. The current study
examined the impact of group size (i.e., squad vs. platoon) on the predictive validity of peer
assessments.

Procedure:

Archival data from junior Army leaders were examined to determine the effects of group size on
the reliability and predictive validity of peer rankings for leadership performance. This was done
by analyzing the relationships between squad-level and platoon-level peer rankings and
instructor-graded leadership scores in an intensive military training setting.

Findings:

The analyses suggest that platoon-level peer rankings tended to be stronger predictors of
leadership scores than squad-level peer rankings. Platoon-level peer rankings contributed unique
variance above and beyond squad-level rankings for two out of the three leadership performance
measures examined.

Utilization and Dissemination of Findings:

These findings can be used to guide decisions about peer assessment processes, such as, at what
level (e.g., squad vs. platoon) peer assessments are conducted. However, it is important to
consider the practical implications, such as the time to conduct the assessments and compile the
data, of conducting peer assessments at platoon vs. squad levels, in addition to considering the
statistical implications.
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Effects of Group Size on Predictive Validity of Peer Assessments of
Leadership

Introduction

In the U. S. Army, peer assessments are currently used in a variety of formats and
contexts. For example, in some basic training units, trainees are asked to rate their squad
members on the Army values (U.S. Department of the Army, 2012), which include
characteristics such as loyalty, duty, and respect. These new Soldiers are also asked to nominate
the top and bottom five performers in their platoon. The results from these peer assessments are
used in individual Soldier counseling for developmental purposes. Further, a senior leader course
requires senior non-commissioned officers to complete a 360-degree assessment. This includes a
peer assessment, as well as self, subordinate, and supervisor assessments, and provides specific
feedback to individuals about areas for self-development. Another way the U.S. Army has used
peer assessments is during junior officer training, in which peer assessments serve as a
developmental tool, a graded assignment, and a supplement to instructor observations. Clearly
then, peer assessments are perceived as valuable across different populations and across different
use cases.

Studies have demonstrated that peer assessments are predictive of a range of critical
military outcomes including combat performance (Levi, Torrance, & Pletts, 1954; Williams &
Leavitt, 1947;), leadership (Reynolds, 1966; Wherry & Fryer, 1949), officer performance
(Hollander, 1965), career advancement (Amir, Kovarsky, & Sharan 1970), ranger performance
(Downey, 1976; Gilbert & Downey, 1978), and special forces training outcomes (Zazanis,
Zaccaro, & Kilcullen, 2001). In a meta-analysis of the correlation between peer assessments and
performance, Norton (1992) analyzed data from 32 studies (72% had a military sample) to
examine the predictive validity of these ratings and found a mean correlation of r = 0.69 between
peer assessment and performance.

One reason that peer assessments may be a good predictor of performance is that peers
are often privy to behavior that an instructor does not see. Students may behave differently when
in the presence of their instructor because they realize they are being evaluated. However, as
students spend more time with each other than with their instructor, peers may experience a
greater variety of interactions with each other which are less influenced by the need to be on
their best behavior (Norton, 1992). Research suggests that peer assessments may be superior to
those of supervisor assessments because the greater variety of interactions allows for finer
distinctions to be made when evaluating various criteria (Schwarzwald, Koslowsky, & Mager-
Bibi, 1999). This may be especially true in a military training environment where Soldiers are
required to live in barracks and therefore spend time together during both training and rest
periods, which may allow for more accurate assessments after short periods of time. Under these
living conditions, peers would observe a comparably more extensive sample of an individual’s
behavior than is possible for supervisors to observe.

One’s familiarity and knowledge of one’s peers may vary within a peer group (e.g., squad
or platoon). Therefore, group size may be an important consideration for predicting performance,
particularly in the military context where training is often organized around the squad and



platoon. Army training is often conducted by companies consisting of 60-200 Soldiers organized
into 3-4 platoons, with training or training exercises often occurring at the platoon or squad level.
A squad consists of 4-10 Soldiers and a platoon consists of several squads (approximately 30-40
Soldiers). Because of the difference in the number of personnel, the level (i.e. squad or platoon)
at which peer assessments are conducted could affect the overall reliability and predictive
validity of the peer assessments.

In an early review of peer assessment research, Downey and Duffy (1978) noted that
small group ratings may produce less reliable and valid scores. Despite this concern, little
research has examined the effects of group size on the predictive validity or reliability of peer
assessments. Most of the extant research on the effects of group size concentrates on the use of
peer nomination or rating methods, leaving the effects of group size on peer rankings largely
understudied. For example, Downey (1976) compared squad ratings with platoon nominations
and found they were highly correlated but that platoon nominations were both more reliable and
more predictive of job performance. However, measurement method (i.e., ratings and
nominations) was confounded with group size, which limited the interpretability of the results.
Research to examine the effects of group size is needed in order to delineate the most efficient
and effective level of peer assessment in the military.

Impact of Number of Raters on Interrater Reliability and Predictive Validity

Peer evaluations are often used for summative assessment purposes. One concern that
comes with multiple raters, especially in the context of assigning grades or scores, is interrater
reliability. Higher interrater reliability indicates lower measurement error (Cohen, Cohen, West,
& Aiken, 2003). In a meta-analysis of multisource performance ratings, Conway and Huffcutt
(1997) examined the reliability of peer assessments across 26 samples and found an average
interrater reliability of ICC = .37 for peer assessments. However, scant research has examined
the impact of the number of raters on interrater reliability (Sung, Chang, Chang, & Yu, 2010).
Sung et al. (2010) found that when rating individual performance, reliability tends to increase
with the number of raters and that an acceptable level of reliability (> 0.70) was reached with 3-4
raters, and increased with more raters. Further research has suggested that 10 raters can be
sufficient for establishing interrater agreement (LeBreton & Senter, 2008). Multiple peer ratings
should be statistically more reliable than a single peer rating (Norton, 1992; Wherry & Fryer,
1949). Based on these findings, squad-level ratings are expected to have acceptable levels of
reliability, though platoon-level peer assessments are expected to have higher interrater
reliability than squad-level peer assessments, as they include more raters.

Hypothesis 1: Platoon-level peer rankings will have higher interrater reliability than
squad-level peer rankings.

In one of the few studies to specifically examine the impact of the number of raters on the
predictive validity of peer assessments of individual performance, Sung et al. (2010) found that
validity reached an acceptable level with 3 or 4 raters but that validity continued to increase as
the number of raters increased. Based on this finding, we expect platoon-level peer rankings to
be better predictors of leadership performance than squad-level peer rankings.



Hypothesis 2: Platoon-level peer rankings will be a stronger predictor of leadership
performance than squad-level peer rankings.

In order to address these gaps in the literature, the current study examined archival data
from junior Army leaders to determine the effects of group size on the reliability and predictive
validity of peer rankings for leadership performance. This was done by analyzing the
relationships between squad-level and platoon-level peer rankings and instructor graded
leadership scores in an intensive military training setting.

Method
Participants

Archival data of peer rankings and leadership performance were examined for 191
Soldiers from a 12-week intensive junior officer training course. Data from one class, including
four platoons, each with four squads, for a total of 16 squads, was examined. Information on
gender, age, and prior military experience was not collected.

Measures
Squad-level peer rankings

After six weeks in the course, Soldiers ranked each member of their squad, excluding
themselves, from one (top performer) to i (bottom performer). Lower numbers (i.e., closer to
one) indicate better rankings. Soldiers were also asked to answer two questions aimed at
examining trust about each person they ranked: “Would you go to combat with this person?” and
“Would you share a foxhole with this person?” An individual’s rank score was determined by
taking the average of all peer rankings (Squad Time 1, M = 7.52 raters, SD = 1.61, range 2-16
raters). After eight weeks in the course, Soldiers completed a second squad-level peer ranking
using the same procedure as the Time 1 ranking (Squad Time 2, M = 4.73 raters, SD = 3.10,
range 1-10 raters).

Platoon-level peer rankings

After 10 weeks in the course, Soldiers completed a platoon-level peer ranking. Soldiers
ranked each member of their platoon, excluding themselves, from one to i (Platoon, M = 17.94
raters, SD = 9.87, range 3-33 raters). Soldiers were also asked to answer two questions about
each person they rank: “Would you go to combat with this person?” and “Would you share a
foxhole with this person?”

Garrison leadership scores

The majority of the course is spent in the garrison environment (i.e. the ‘home base’
environment), in which Soldiers take classes and conduct daily training. Each Soldier served in a
garrison leadership position for one week on one or two occasions during the course, and
leadership performance was graded by instructors for each week (i.e., Garrison Leadership 1 and



Garrison Leadership 2). Garrison Leadership scores were out of 330 points. As Garrison
Leadership 2 scores were only available for 40 Soldiers, they were not included in the current
analyses.

Field leadership scores

There are several field exercises in which Soldiers execute squad or platoon-level
missions in an environment intended to more closely represent battlefield conditions. Each
Soldier performed as a squad leader during a field exercise on two occasions. Multiple iterations
of squad or platoon exercises were completed over several days, with individual leadership
opportunities lasting 30-60 minutes. Leadership performance was graded for each field exercise
by instructors (i.e., Field Leadership 1 and Field Leadership 2). Field Leadership scores were out
of 330 points.

Data Analyses
Interrater reliability

Krippendorff’s alpha (o) was calculated using an SPSS macro (Hayes & Krippendorff,
2007) to examine the interrater reliability of squad and platoon peer rankings. Krippendorff’s
alpha was used because, unlike other measures of interrater reliability, it can be used with a
varying number of raters and has the ability to handle missing data.

Predictive Validity

Hierarchical regression analyses were conducted to examine the effects of group size
(i.e., squad vs. platoon) on the predictive validity of peer rankings on performance. Separate
regression analyses were conducted for each of the outcome variables: Garrison Leadership 1
scores, Field Leadership 1 scores, and Field Leadership 2 scores.

Results
Correlations among peer rankings and leadership scores (see Table 1), suggest that both

squad- and platoon-level peer rankings were moderately correlated with instructor-graded
leadership scores for most field and garrison relationships.



Table 1

Means, standard deviations, and correlations

Variable 1 2 3 4 5 6 M SD N
1.Squad T1 - 4.86 1.84 190
2.Squad T2  .68** - 4.60 2.01 113
3. Platoon Jg2%*  71** - 18.80 7.27 191
4. Garrison -19**  -19* -.35** - 280.12 1234 191
5. Field 1 -.28*%*  -20* -27**  18* - 268.78 1955 182
6. Field 2 -.23*%* -.10 =27**  16*  35*%* - 278.40 2186 190

*p < .05 **p < 0l

A paired sample t-test showed that the two squad-level peer rankings were not
significantly different from each other, t (112) = 0.66, p = 0.51. To avoid redundancies in the
model, only Squad T1 peer rankings were included in further analyses, as there were fewer
missing cases for Squad T1 (n = 190) than for Squad T2 (n = 113) peer assessments.

Interrater Reliability

Krippendorff’s alpha (Krippendorff, 1970) was calculated to measure the interrater
reliability of the peer rankings. Interrater reliabilities were o = 0.41 for squad-level rankings and
o = 0.39 for platoon-level rankings. These reliability findings were consistent with the results of
Conway and Huffcutt’s (1997) meta-analysis. These results did not support Hypothesis 1 that
platoon-level rankings would have higher interrater reliability than squad-level rankings. The
interrater reliability of squad-level rankings was slightly higher than that of platoon-level
rankings, but it is unclear from the available data if this represents a significant difference.

Predictive Validity

A hierarchical regression analysis was conducted to examine the predictive validity of
Squad T1 and Platoon rankings on Garrison Leadership 1 scores (see Table 2). Tests of
multicollinearity were within acceptable levels, Tolerance = .48, VIF = 2.07. The results of the
hierarchical regression analysis indicated that the overall model was significant when both of the
variables were included and that the platoon-level variable was a better predictor of Garrison
Leadership 1 than the squad-level variable. That is, when platoon-level peer rankings were added
to the model, squad-level peer rankings did not significantly contribute to the prediction of
garrison leadership. The negative relationship between Platoon rankings and Garrison
Leadership 1 indicates that as peer rankings decrease in numerical value (i.e. get closer to 1,
which is the top rank), leadership scores increase.



Table 2

Hierarchical Regression Analysis of Peer Rankings as Predictors of Garrison Leadership 1
Scores

Variable B 95% ClI for B SEB Vi R? AR?
LL UL

Step 1 .04 04**
Constant ~ 286.42  281.49 291.36 2.50
Squad T -1.20**  -2.24 -0.34 0.48 -0.19

Step 2 13 09**
Constant ~ 290.11  285.12 295.09 2.53
Squad T1 0.82 -0.48 2.12 0.66 0.12
Platoon -0.74**  -1.07 -0.41 0.17 -0.44

Note. CI = Confidence interval; LL = lower limit; UL = upper limit.
*p < .05. **p< .0l

A hierarchical regression analysis was conducted to examine the predictive validity of
Squad T1 and Platoon rankings on Field Leadership 1 scores (see Table 3). Tests of
multicollinearity were within acceptable levels, Tolerance = .49, VIF = 2.04. While the overall
model was significant, when Squad T1 and platoon peer rankings were included in Step 2 of the
model, neither significantly contributed to the prediction of Field Leadership 1 scores. When
examined independently, both Squad T1 (B =-2.98, SE =0.77, p < .01) and platoon peer
rankings (B =-0.75, SE = 0.20, p < .01) predicted Field Leadership 1 scores.

Table 3

Hierarchical Regression Analysis of Peer Rankings as Predictors of Field Leadership 1 Scores

Variable B 95% ClI for B SEB B R? AR?
LL UL

Step 1 .08 .08**
Constant 283.09 275.23 290.94 3.98
Squad T1  -2.98** -4.50 -1.45 0.77 -0.27

Step 2 .09 01
Constant 285.29 277.00 203.59 3.98
Squad T1 -1.74 -3.91 0.43 1.10 -0.16
Platoon -0.44 -1.00 0.11 0.28 -0.16

Note. Cl = Confidence interval; LL = lower limit; UL = upper limit.
*p < .05. **p< .0l



A hierarchical regression analysis was conducted to examine the predictive validity of
Squad T1 and Platoon rankings on Field Leadership 2 scores (see Table 4). Tests of
multicollinearity were within acceptable levels, Tolerance = .48, VIF = 2.09. Results of the
regression analyses indicated that the overall model was significant, and that the platoon-level
variable was a better predictor of Field Leadership 2 scores than the Squad T1 variable. This was
consistent with the results presented in Table 2: platoon-level peer rankings were better
predictors of leadership than squad-level peer rankings.

Table 4

Hierarchical Regression Analysis of Peer Rankings as Predictors of Field Leadership 2 Scores

Variable B 95% ClI for B SEB B R? AR?
LL UL

Step 1 .05 05**
Constant 291.92 283.21 300.63 4.42
Squad T -2.75%* 443 -1.08 0.85 -0.23

Step 2 .08 .02*
Constant 294.95 285.84 304.06 4.62
Squad T1 -0.94 -3.34 1.46 1.22 -0.08
Platoon -0.63* -1.24 -0.03 0.31 -0.21

Note. Cl = Confidence interval; LL = lower limit; UL = upper limit.
*p < .05, **p< .0l

These results provide partial support for Hypothesis 2. For the Garrison Leadership 1 and
Field Leadership 2 measures, platoon-level rankings were better predictors than squad-level
rankings. However, for Field Leadership 1, both measures were equally predictive.

Exploratory Analyses

The number of raters for each peer assessment varied, from 1 — 16, with an average of
7.66 (SD = 2.27) for Squad T1 peer assessments at Week 6 and from 3 — 33 with an average of
17.94 (SD = 9.87) for platoon level rankings at Week 10. Therefore, it is difficult to discern
whether the difference in predictive validity is due to group size, group closeness, or timing. To
begin to address this question, we examined the input of squad members compared to all platoon
members at Week 10. By holding time constant, we were able to further examine the impact of
group closeness without the noise from timing acting as a confounding variable. The number of
squad raters at Week 10 varied, from 1 — 9 with an average of 4.09 (SD = 2.3). Not surprisingly,
the squad-level and platoon-level peer rankings at Week 10 were strongly correlated, r = .83, p <
.001. However, multicollinearity indicators were within acceptable levels, Tolerance = 0.31 -
0.34; VIF = 2.98 - 3.22). When both platoon and squad level variables were included in the
model, platoon-level peer assessments significantly contributed to the regression model while
squad-level peer assessments did not for both Field Leadership 1 and Field Leadership 2. The
change in R? was significant when the platoon-level peer assessment was included for both Field



Leadership 1 and Field Leadership 2. For garrison leadership, though the overall model was
significant, when both variables were included in the model neither significantly contributed to
the model, though the impact of platoon-level peer assessments was trending towards a
significant relationship. For full regression results, see Table 5.

These findings suggest that platoon level rankings may have greater predictive validity
than squad rankings when timing is not a confound. While platoon level rankings do increase
predictive validity, the increase is small (AR? range from .02 - .04). This is not unexpected
because of the high correlation between these variables. Thus, squad level rankings may be
acceptable when examining peer leadership.



Table 5

Hierarchical regression analyses of peer rankings at Time 3 by squad and platoon

Variable B 95% ClI for B SEB B R? AR?
LL UL
Garrison Leadership
Step 1 11 11**
Constant 286.91 283.56 290.26 1.70
Squad T3 - 43** -0.61 -0.25 .09 -.33
Step 2 12 .02
Constant 290.08 285.19 294.98 16
Squad T3 -.19 -0.51 0.13 .16 -.15
Platoon =37 -0.79 0.05 21 -.22
Field Leadership 1
Step 1 .04 04**
Constant 275.02 269.87 280.47 2.77
Squad T3 - 41** -0.71 -0,10 15 -.20
Step 2 .07 .03*
Constant 281.97 274.08 289.85 4.00
Squad T3 10 -0.41 0.62 .26 .05
Platoon -.81* -1.48 -0.14 34 -.30
Field Leadership 2
Step 1 .03 .03*
Constant 285.16 278.95 291.37 3.15
Squad T3 -41* -0.74 -0.07 A7 -17
Step 2 .07 047**
Constant 294.11 285.13 303.09 4.55
Squad T3 .26 -0.33 0.86 .30 A1
Platoon -1.05** -1.82 -0.28 .39 -.35

Note. Cl = Confidence interval; LL = lower limit; UL = upper limit.
*p < .05.**p< .0l

Discussion
Archival data were analyzed to assess the effects of group size on the interrater reliability

and predictive validity of peer rankings for leadership performance in a military training context.
The interrater reliabilities for Squad T1 and platoon rankings were similar to the average



interrater reliability for peer evaluations in Conway and Huffcutt’s (1997) meta-analysis. The
slight difference (0.02) in reliability between Squad T1 and platoon assessments is not enough to
draw a conclusion about the effect of group size on interrater reliability and it was in the opposite
direction predicted by Hypothesis 1. Interestingly, the interrater reliability of Squad T2
(Krippendorf’s a = 0.31) was lower than Squad T1 (Krippendorf’s o = 0.41) and there were
typically fewer raters for Squad T2 (M = 4.73) than for Squad T1 (M = 7.52).

Squad- and platoon-level peer rankings were highly correlated with one another (r =
0.72). The results of hierarchical regression analyses demonstrated that platoon-level peer
rankings tended to be stronger predictors of leadership scores as they contributed unique
variance above and beyond squad-level rankings for two out of three leadership performance
measures, providing partial support for Hypothesis 2.

These findings suggest that platoon-level peer assessments can be better predictors of
leadership scores than squad-level peer assessments. There are a number of reasons why this
may be the case. In statistical analyses, larger sample sizes generally produce less error and more
precise results (Cohen, 1988). The same principles are likely at work here. For example, as the
number of raters increases, the impact of outlier scores decreases. Further, platoon-level peer
rankings may mitigate the effects of bias because of the increased number of rankings available.
A consistent concern with the use of peer assessments is that they are a popularity contest and
may reflect friendship biases rather than actual performance. Though both squad- and platoon-
level rankings may be influenced by personal bias, with a larger sample size, platoon rankings
would be expected to be less biased. In a platoon-level assessment, there may be more raters who
do not have personal experience with the individual being rated; therefore, they may be more
likely to focus their rankings only on behaviors relevant to the assessment. With that said, a
central advantage of peer evaluations is that they allow instructors insight into students’
performance and behavior outside of an instructional context. The quality of those insights are
likely to depend on the level of personal contact and familiarity a rater has with a given ratee. It
is therefore reasonable to assume that squad members would be in the best position to provide
quality feedback as long as the previously mentioned biases were mitigated. This is an important
consideration for future research on this issue. Research should consider ways to potentially
reduce bias in peer evaluations, such as using peer evaluations for only developmental purposes.
Further, finding the right balance between quality and quantity of peer evaluation data will be an
important aspect of future peer evaluation research.

In general, the results suggest that platoon-level peer rankings are more predictive of
instructor-rated leadership scores than squad-level rankings. When applying these findings, it is
important to consider the purpose of the peer assessment. Though platoon-level peer assessments
are more predictive than squad-level assessments, the increase is small (AR? range from .02 -
.04). While this might be an important advantage when conducting research, this advantage may
not translate to practical application. That is, there might be additional resource costs to
conducting platoon-level peer assessments that are unequal to the added benefit of collecting this
data at the platoon level rather than the squad level.

Though these findings suggest that platoon-level peer rankings are more predictive of
instructor-rated leadership scores than squad-level rankings, there are limitations to the current

10



study. In the current study, peer rankings were examined as predictors of instructor graded
leadership scores. Instructor leadership scores were employed as the criterion for this study
because of the nature of the sample. However, using peer rankings to predict instructor scores
may not account for some of the expected advantages of peer assessments. For example, one of
the justifications for using peer assessments is that peers are expected to see behaviors that
evaluators do not see (Hollander, 1954). In addition, the behaviors seen by evaluators are subject
to demand characteristics — when someone knows they are being evaluated, they may perform
differently than when the evaluator is not present (Norton, 1992). Further, the peer assessment is
a global assessment of performance in the course, it is not specific to any individual
characteristic. Peer assessments of general performance may not predict leadership scores as
well as peer assessments of leadership might. Understanding the purpose of the peer assessment
is vital to determining the most appropriate criterion (O’Donnell & Topping, 1998), and thus
should be taken into consideration.

There are also limitations due to the use of archival data rather than conducting
experimental research. First, the platoon-level peer ranking was the last assessment conducted in
the course. Therefore, it is possible that the greater predictive validity of the platoon rankings is
due to the additional time the Soldiers spent together. Norton (1992) found that the validity of
peer assessments was highest when peers had adequate time to become familiar with each other’s
skills, abilities, and qualifications, though Hollander (1957) found that peer ratings after one
week were highly correlated with later peer ratings. However, comparison of platoon-level to
squad-level means at Week 10 suggest that platoon level rankings have an advantage over squad-
level rankings when compared at the same time point. A second limitation of using archival data
is that the number of raters in each group was not precisely controlled, so we cannot draw
conclusions about optimal group size.

These limitations suggest several avenues for future research. lIdeally, the criteria
selected for future research would conceptually match the focus of the peer assessments. It
would also be informative to have multiple measures of the criteria, from different sources, not
just an instructor or evaluator. Experimental research could control for the number of
individuals in each group in order to assess whether an “optimum?” group size exists, or if there is
a point of diminishing returns for increasing predictive validity. Future research could also
counterbalance the timing of small group and large group assessments. This would help to
reduce the influence of potentially confounding variables identified in the current study.
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