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Abstract

Teams have become ubiquitous. They are used at all levels of academia, government, and industry, and their
use spans all sectors and fields. Much work has been done on the factors that affect a team’s peformance
and how and what type of interventions may be useful in improving a team’s performance. One such type of
intervention is peer review and feedback. In this study, team peer reviews completed during a semester-long
product design project at MIT arc coded into the categories of skills, effort, and performance strategies, and
within those categories, whether comments are positive or negative, to attempt to determine a correlation
between the way team members try to shape each other’s behaviors and the eventual performance of the
team. Results, although inconclusive, provide insights into potential directions of future rescarch in this
area.
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Chapter 1

Introduction

“Although literally thousands of studies of group performance have been conducted over the
last several decades, we still know very little about why some groups are more effective than
athers. We know even less about what to do to improve the performance of a given group

working on a specific task” Hackman and Morris (22].

Teams arc cverywhere. They are ubiquitous in industry, pervasive in every level of government, and om-
nipresent in academia from kindergarten through the highest strata of higher education. Groups are favored
over individuals because groups have been found to make better decisions than individuals, to be better at
problem solving, and to be more creative and innovative [17].

Despite the extensive research conducted regarding the factors affecting team success, the literature in the
ficld offers a complicated portrait of why some teams are more successful than others. This, of course, is not
unusual given the complex nature of any study involving human factors. Diversity, cohesiveness, strategy,
and cognitive ability, among others, have all been studied as components of team success, with varying levels
of conclusiveness attached to each factor.

At the same time, significant research has also been conducted as to how to intervene in a group to improve
its performance. Given any set of inputs—team size, skills, etc.-what conditions or tasks can be introduced to
improve a team’s processes, ability, and overall success? In a world where performance is intrinsically linked
to financial growth and gain, unlocking the secrets to team success has potentially enormous implications
for the betterment of the world.

One such intervention that has been proposed and utilized is peer fecdback. Peer feedback, as considered
here, is defined as a process by which a team’s individual members give each other member assessients

relating somehow to completion of a task. This study utilizes data collected from a scmester-long product
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design course during which three anonymized peer reviews were conducted over the course of the semester

and seeks to answer the question of how peer reviews affects team success. Two hypotheses are proposed:

1. Teams that are more active in shaping individual team member’s performances via peer reviews are

more successful than teams who do not.

2. Teams whose peer reviews offer more positive, constructive feedback are more successful than teams

whos peer reviews are negative and critical.

Beyond merely dividing the comments collected into positive and negative and investigating the correlation
between constructive and negative feedback and team performance, this study also seeks to investigate
whether the content of comments may be related to team success. The three content categories investigated—
effort, skills and knowledge, and performance strategies—are three of the factors most often cited as having
significant bearing on a team’s success [22, 20|. By examining these catcgories of feedback, the study hopes

to illuminate the kinds of comments most beneficial to a team’s development and eventual success.
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Chapter 2

Related Work

Significant rescarch has been conducted regarding the performance of teams. For the purposes of framing
this study, this research can be divided into two categories: the factors affecting team performance and the
interventions that might be undertaken to improve a team’s performance. Although product development
teams are the subject of this study, tcams of all kind and from all scctors, both in the lab and in the field,

construct the basis of understanding regarding team effectiveness.

2.1 Factors affecting team performance

2.1.1 General themes

In one of the foundational articles regarding team performance, Hackman and Morris propose that group
effectiveness is mediated by group interaction processcs. They suggest that the “process criteria of effec-
tiveness:” cffort put forth by team members, the performance strategics cmployed by the team, and the
knowledge and skill of the team’s respective mewber affect the group interaction processes, and thusly, team
performance [22]. As will be discussed below, theorctically, conditions can be introduced to improve the
process criteria of effectiveness [20], which arc the focus of this study.

Of course, other research exists, Many rescarchers have examined the idea of group cohesiveness, a
characterisite which itself is affected by numerous aspects of the group, as a key factor in a team’s performance
|48]. Results from project groups in an R&D organization to show that the factors group cohesiveness,
physical distance, job satisfaction, and innovative orientation are correlated with project performance and
that of the four [actors, group cohesiveness was correlated with the most performance measures of the study

[30]. Likert similarly argues that group cohesivencss is essential to team performance [37]. Computational



analysis of design team documents, including emails, presentations, and other documents, to show a positive
correlation between the coherence and cohesivenes of a design team’s design documents and their design’s
success [12]. Other research refutes the idea that cohesivencss is related to performance. This research
proposcs that cohesiveness within a group may mean conformity within a group, but that this conformity

does not corrclate with team outcomes [16].

Diversity is another element of interest within the field of team rescarch. Research suggests that person-
ality composition of teams affects performance [20, 39]. While functional and interpersonal diversity have
implications for team process, performance, and cffectiveness [8], Wilde describes a method for constructing
successful design teams from a pool of individuals, based on survey responses, and which emphasizes com-
bining juxtaposing attitudes [55]. Studies of product teams in technology companies showed that diversity
of function on a teamn led to greater communication external to the team, but that this same diversity could
impede the overall performance of the team, leading toward the conclusion that conflict resolution tools may

be employed to mitigate the negative effects of team diversity [4].

2.1.2 Knowledge and performance strategies

Cognitive ability and strategy are not only two of the indicators essential to this study, but also two of the
factors given considerable consideration within the field of performance research. Teamwork processes and
planning processes are an indelible characteristic of effective tcams [38, 52]. Studies have concluded that
that group problem solving performance is related to a group’s resources and its strategies to use thosec
resources [7]. Woolley et al. study how team performance is affected by two things: the incorporation of
experts into project teams and collaborative planning. Their study investigates the separate and joint effccts
of the two factors and finds that “task appropriate expertise” and collaborative planning work in tandem on
successful analytic teams, and furthermore, that teams that engaged in planning more effectively integrated
information into their problem-solving |57].

The strategy of goal-setting has been shown to have substantial impact on team performance [29]. Not
only does team members’ understanding of tcam goals affect team pcrformance [41], but the process of
setting goals as a group has been shown to have positive correlation with team performance [42, 52, 51, 53].
A study of a graduate engineering students divided into teams and given a simple design task showed that
although single leader decision making was faster than consensus building, decisions by a single leader were
not reported as faster by teams, indicating that perception of speed was more important than actual speed
[59].

With respect to knowledge and skills, research not only suggests that teams with members of higher
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cognitive ability adapt to difficulties better than teams with members of lower cognitive ability, but also
that teams with learning-oriented members adapt better than teams with performance-oriented members
[35]. Research by Ellis et al. corroborates this, finding that tcam cognitive ability correlated positively
with tcam performance [14]. However, not all research about cognitive ability and team performance has
been complementary. Although it has been demonstrated that that individual job performance is linked to
cognitive ability [26, 43|, other studies exhibit that cognitive ability is more linked to performance in teams
in lab settings than in the field [11]. Research has demonstrated that team learning is negatively affected
by high levels of agreeableness [14] and that high levels of agreement within a group can have disastrous
conscquences [28].

Additionally, explorations have been conducted about the negative and positive effects of habitual rou-
tines on group performance, as well as the ways routines can be changed or broken [15]. Studies have
extended this discussion to the negotiation of norms within a group as they arc affected by individual ex-
perience [6]. Also, the importance of communication in successful rescarch and development teams is well
known [1, 2]. Ancona and Caldwell show that successful teams have a comprehensive strategy of external
communication and internal processes [3]. Stempfle and Badke-Schaub examine design team communications
to show the interlinking of content- and process-oriented sequences in a project’s lifecycle [46). Research
on the effect of interrelation between task interdependence, outcome interdependence, and team design and
team performance has also been done [50]. Finally, opennes to change in a group is an important strategy

for tcam performance [37].

2.2 Interventions

Interventions on a team can range from highly structured to very simple and can take on a variety of forms
(surveys, consultants, etc.). For better or worse, the field of descriptive research on group behavior has
not determined a generalized set of interventions to better team performances, but it has been proposed
that group members should develop the skills to “manage their own development as a productive unit” and
that group feedback should be considered as an effective tool for improving tcam performance [22, 20, 42].
Hackman and Wageman, after providing an overview on team coaching, suggest a model that of coaching
that specifics under which conditions, specifically when, during a project lifecycle that different kinds of
coaching-motivational, process, and educational-are most effective [23].

Other discussions center on the value of experiential learning in a design tcam as part of the design
process, but focus on the design and not the design team’s intra-team interactions and cohesiveness [47).

Studies have also explored the effect of timing of group development processes on group performance [15],
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and even simple interventions improve information sharing and knowledge integration, which are essential
to team performance [13].

Feedback interventions are an important segment of possible team interventions. Beyond merely propos-
ing that strong interpcrsonal relationships are necessary for team cohesiveness and performance, Schein
suggests that tcam members should be active in evaluating and bettering their relationships with each other
[44]. In his model, however, a consultant is also engaged in improving group processes. Interventions pro-
moting familiarity and evaluating team processcs have also been shown to be positively correlated with team
performance [40]. Gurtuer et al. show that individual and group reflexivity are positively linked with team
performance, empirically proving the theories of West [18, 54]. Results of studics by DeShon et al exhibit a
correlation between feedback and team resource allocation and success [10]. The type of feedback given is
also important. Studies of the effect of feedback show that positive reinforcement is correlated with higher

performance [34]. Negative feedback may cause greater tension or conflict, negatively impacting performance

5, 25).

2.3 Opportunities for investigation

Despite the wealth of theory within the literature on team performance, the opportunities for further research
in the field are many. Little work has been done on the performance of design teams specifically. In the same
vein, no appreciable consideration been given to work products as a team task or metric of team success.

Herein lies the potential boon to the field of team performance research.
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Chapter 3

Methods

3.1 Design Course Overview

The data for this study was collected during a semester long, graduate level design course taught at an East
Coast university in 2013. The class consisted of sixty mid-career professional students who were observed
throughout the semester. All of the individuals in the class were enrolled as students, but all had 8-10 years
of experience working in industry with some product development experience. A portion of the students were
distance students, that is, they attended lectures and team meetings via videoconference technologies. The
class in which the students were enrolled has been conducted in previous years and data from those classes
has been the subject of other studies; however, no students enrolled in previous iterations of the course were
enrolled in the 2013 interation of the course.

The students were divided into 11 teams ranging in sizce from four to seven members, with the average
team size being 5.45 students and the median team size being five students. There were two teams of seven
students and oue team of four students; the remaing teams had either five or six members. Only one team
was composed entirely of distance students; several teams had a single member who was a distance student.
At the beginning of the course, the students were tasked with forming their own tcams.

Over the course of the semester, cach team was asked to create a functioning proof-of-concept prototype

of a design idea that met the following guidelines:
1. Cowmpelling, unmet user need
2. Market need
3. Tangible output
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| Submission Type [ Description ! Week of st Submissionw

Design Notebooks Record of design notes, sketches, and ideas done 3
in a design notebook or using Sketchbook Pro
software.

Timesheets Electronically submitted record of each student’s 3
individual time spent on each of thirteen activity
categories.

User Intcraction Forms Detailed description of each instance of 3
communication with product’s potential uscrs.

Prototype Questionnaire | Evaluation of each prototype created during the 3
semester.

Product Contract List of customer’s key needs along with 7
engincering values assigned cach nced.

Table 3.1: Weekly submissions

4. Simplicity

5. Low cost

6. Use of existing technologies

With regards to cost, each team was given $800 to use over the course of the semester for the development
of the proof-of-concept prototype.

Data collected from previous iterations of the course examined several other factors relating to team
performance, all more closely related to product design processes. Research conducted on data collected
showed that teams that build prototypes early on in the design process and who performed additional
rounds of benchmarking later on in the design process created more effective products than those that had
not [24]. Other research suggested that the mere quantity of user intcraction is not corrclated with better
design-outcomes, but that iterative interaction with potential users over the course of a design project is
valuable to design performance [33]. With respect to team effectiveness measures, survey data regarding the
social- and task-related dimensions of co-located and distributed teams suggest that the social-orientation
common to co-located tcams may impede tcam cffectiveness, while conversely, distributed teams are more

task-oriented and efficient [58].

3.2 Data Collected

As part of the class, each student was required to submit five weekly assignment that served as reports on
each team’s progress. The name, description, and week of the 14 week class during which weekly submission

began are listed in table 3.1.
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Timesheets collected in previous years have been the subject of other studies. The other piece of data
collected was peer reviews. These were completed three times over the course of the semester and are the
subject of this study. In each peer review, each student was asked to evaluate the other members of his/her
team. The first section of the peer review gave the student points equaling 1000x the number of students in
the group'and asked the student to distribute the points according to how he/she saw work being distributed
on the team.?The second section of the peer review asked each student to give written feedback to each of
the other team members. This feedback was divided into three subsections. These subsections were titled
“Do more...”; “Do less...”; and “Keep doing...”. Each subsection, thus, provided a prefix to each comment or
set of comments given, suggesting a structure for the feedback. In the “Do more...” subsection, a respondent

would generally comment on anything s/he would like to see more of from another team member, in the

bl

“Do less...” subsection, things s/he would like to see less of from another team member, and in the “Keep

doing...” subsection, things about another team member that were pleasing to the respondent. Feedback
was kept completely anonymous. In addition, neither the submission of feedback nor the receipt of positive
or negative feedback from other team members had any bearing on the grade of a student. It is assumed that
the declared noncorrelation of feedback with grade produced honest, unbiased results. Detailed instructions

for the peer review can be found in figure 3-1, figure 3-2, and figure 3-3.

Peer Review Instructions

1. You will receive an email from:
“Peer Review System <peerreviewservice@gmail.com>"
= Make sure to check your spam folder
* Da no reply to this email
*  Click on link in email body

Your poer review is nowonline . wee + CX]

TL28AM (1 bt ag) O
o

Your Masch San. Cica, the ik Deiow 10 wian

]
Yy GAGMMTD

2. Clicking on the link will take you to a website:

PREr REVIRW oy ot 3 s e A
War's ingu

e - e - ——
- —

— —_

o g e

Ay e e i i o o i ity

*+  The basic structure of the form is: -
= Team member names along the left hand side -

Figure 3-1: Student instructions for peer review-p.1

! Thus, a group of five students would mean the student completing the review would have 5000 points to distribute.
2Perfect work distribution would yield 1000 points awarded to each member of the team.
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= Point allacation with up/down arrows for each team member.
~ Do more/iess & keep doing text hoxes for each team member
=~ Submit button

The points are mcant to measure the amount of work each team member is
doing relative to everyone ¢lse on your team.

Give more points to the people that are doing more work, and remove points
from those doing less. The total point allocation must sum to
1000*#_of_team_members (thusif you give 1200 points to someone, then
you must remove 200 points from other team members or yourself}. Note:
you alse allecate points 1o yourself.

Type text into the "Do more”, Do less”, “Keep doing” text boxes. This is
meant to provide specific comments to team members. You must enter
something in each hox, though itcan be as simple as “Good”.

The feedback you provide (through point allacation & comments) is
completely anonymous.

Click the submit button when vou're done.

3. Feedback Summary

Will be activated by the TA ance all the feedback has been submitted.
Everyone will receive an email from the “Peer Review System”
Make sure to check your spam folder
Do na reply to this email
Only you, the TA's, and the instructors can see your feedback summary.
The basic structure of the feedback email is:

=~ Point summary: Your average allocation of peints, the
standard deviation among vour team, and the number of team
members that provided feedback to you. o
Distribution: This s a histagram of atl the group members’
averages. The orange bin is where vour score resides. This is to
show you how you compare with uther team members. o
G C are listed domly to provide

R

anonymity.

Figure 3-2: Student instructions for peer review-p.2

3.3 Design Outcome Measures

Few and far between are the instances in which team performance is easily evaluated. Outside the realm
of sport, there are no comprehensive and widely-agreed-upon metrics for the evaluation of a team. In this
study, the design success of each teach was evaluated by a pancl of experts. The design performance grade
was used as the primary metric of tcam success in this study.

At the end of the semester, each tcam presented their design and prototype to the entire class and to a
panel of experts. For the 2013 iteration of the course, the panel was comprised of four representatives from
academia and four representatives from industry. The representatives from academia were comprised of one
professor, onc postdoctoral associate, a doctoral candidate and rescarch scientist, and a research assistant.
All of the members of the pancl were expert practitioners in the field of product design or devclopment.
Only the professor had followed the teams’ progress over the course of the semester. However, analysis
from previous studies of the course concluded that there was no grading bias based on familiarity for panel
members who had followed tcams’ work throughout the semester compared to those that had not [24].

Each panel member awarded points on a 7-point Likert scale to the teams in the categories as listed in
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Histogram of all group
members averages, Orange

Student's individual point
= the bin your score is in

statistics

Comments

Figure 3-3: Student instructions for peer review-p.3

table 3.2. These categories built on the stated project goals of the class, which in turn built on the work of
Ulrich and Eppinger [49].

Based on the scoring rubric, each team was given a score out of 70 by each reviewer. After the presenta-
tions, the reviewers gathered to compare the scores given and discuss final rankings. After these deliberations,
the final rankings, as can be found in table 3.3, were determined. These rankings, unsurprisingly, mapped
almost exactly with the averaged scores from the reviewers, the only exception being the tie for first place

awarded to teams 9 and 10.

3.4 Peer Review Coding

This investigation was limited to the second section of the peer review, the written feedback. Each comment
of every student in each period of feedback was coded into numerical data using the skills-effort-feedback
framework described by Hackman and Morris [22, 20]. Also tabulated were non-responses and non-specific
responses. Coding of each comment was defined according to the definitions in table 3.4. The definitions were

constructed after extensive review of the feedback collected to ensure that the definitions fully accounted
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Question | Topic Question
1. a) | User and Market Need Do you think this user need is compelling, clearly
defined, and unmet by existing products?
b) Does the team have an understanding of where
the product fits in with its competition?
2. a) Product Concept Does the concept the team has developed meet
the user need?
b) Does the concept make a target user think, “I
want this!”?
3. a) Prototype Was the demonstration of the prototype’s
functionality convincing?
b) Does the prototype communicate the design
concept well
c) Is the prototype’s craftmanship of high quality?
4. a) Business Assessment Do you agree that the team’s business estimates
for the first year are plausible?
3] a) Presentation Was the presentation well structured and
delivered?
6. Overall Rating of the Project

Table 3.2: Final presentation review questionnaire

for each comment. A single comment could be span morc than one category of comment if the content fell
under multiple definitions. Each comment was coded, additionally, as positive feedback or negative feedback.
Examples of comments and their associated coding can be found in Appendix A. The data was coded by
a single researcher three times to ensure consistency of tabulation. After the comments were categorized
and tallicd as can be scen in table B.1 of Appendix B, the raw data was normalized by the number of team
members per team, such that the data would reveal the number of comments in a particular category and
period per team member, as can be seen in table B.2. The comments per team member data were normalized
by the mean and standard deviation of the corresponding data, as can be seen in table B.3. Standardized
totals of positive and negative comments per period and overall, of no feedback per period and overall, and
total comments by category per period, can be found in Appendix B.

A Spearman rank correlation was used to correlate the coded, normalized peer review data with the
final rankings, thus investigating how more active shaping (a higher volume of comments) and how positive,

constructive feedback (any categorized, positive feedback) may be related to tcam success.
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Team || Ranking

|
LA 1 3 |
LB 19 |
L c 6 |
. D [ 1 |
LB 1 |
P 4]
e 7 |
LH 5 |
L |
Lo 1t |
Lx [ 8 |

Table 3.3: Final rankings of teams

| Category

’ Comment Content

Effort

Technical expertisec

Creativity

Originality

Innovative ideas

Leadership skill

Skill

Meeting attendance

Assisting with any work

Meeting participation

"Team player"

Initiative

Enthusiasm

Performance Strategies

Planning

Delegation

Organization

Communication

Openness to new ideas

Time efficiency

Patience

Micromanagement,

Focus on objective

Table 3.4: Coding of written feedback-Definitions
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Chapter 4

Results and Discussion

4.1 Spearman rank correlation results

The results of the Spearman rank correlations can be found below. Overall, analysis of the data showed no
significant correlation of any indicator with final team performance (Spearman p<0.05). The only indicator
that approached statistical significance was no feedback in period three, as can be seen in table 4.2. Although
the p-value of the correlation is 0.233, it is significantly lower than the p-values calculated for the remainder
of the data. This correlation may be attributed to the idca that more successful teams had less reason to give
feedback to team members after the completion of the project, having already molded each other’s behavior
in carlier periods, while less successful teams may have had more to complain about with regards to other
team members based on their (albeit accurate) feelings about their final product. No correlations exist to

corroborate this assumption, but the conclusion is hardly a wild one.

4.2 Discussion

Interventions that induce discussions of performance strategy have been shown to improve team performance|21],

but the peer review questionnaire did not specifically ask students to assess strategies of any sort, which may

| Feedback Type I | p-val |
| Total Positive Feedback H 0.100 H 0.769 |
| Total Negative Feedback || -0.150 [| 0.659 |
‘ Total Feedback H -0.014 || 0.968 ]
[ Total No Feedback [0.096 [ 0.780 |

Table 4.1: Correlations of total feedback with final rank
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| Category || Period || o [ p-val |

1 0.237 0.483
Skills 2 0.094 0.784
3 -0.337 || 0.311
1 -0.036 || 0.915
Effort 2 -0.144 || 0.672
3 -0.091 || 0.790
1 0.066 0.847
Perf. Strat. 2 -0.050 || 0.884
3 -0.161 }| 0.637
1 0.205 0.545
No Feedback 2 0.141 0.679
3 0.392 0.233

Table 4.2: Correlations of total feedback by category and period with final rank

| Category H Period H Feedback Type H o ” p-val ]

1 Positive Feedback 0.037 0.915

Negative Feedback || 0.110 0.747

Skills 9 Positive Feedback 0.071 0.836
Negative Feedback || -0.146 || 0.669

3 Positive Feedback -0.158 || 0.644

Negative Feedback || -0.272 || 0.419

1 Positive Feedback 0.310 0.354

Negative Feedback || -0.232 || 0.493

Effort 9 Positive Feedback || 0.267 || 0.428
Negative Feedback || -0.254 || 0.451

3 Positive Feedback 0.068 0.842

Negative Feedback || -0.064 || 0.851

1 Positive Feedback 0.326 0.327

Negative Feedback || -0.175 || 0.607

Perf. Strat. 9 Positive Feedback 0.062 0.857
Negative Feedback || -0.142 || 0.678

3 Positive Feedback -0.103 || 0.763

Negative Feedback || -0.260 || 0.441

Table 4.3: Correlations of positive and negative feedback by category and period with final rank

| Feedback Type H Period H o] ” p-val |
1 0.258 0.444
Total Positive Feedback 2 0.208 0.540
3 -0.032 || 0.926
1 0.112 0.743
Total Negative Feedback 2 -0.173 || 0.611
3 -0.343 | 0.301
1 0.217 0.522
Total Feedback 2 -0.208 (| 0.540
3 -0.273 || 0.416

Table 4.4: Correlations of total feedback by period with final rank
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have led to a higher correlation between performance strategy comments and team performance. Althongh
other studies show a higher correlation of positive feedback with success versus negative feedback(34], no
such correlation was exhibited in the data collected. Interestingly enough, one of the highest peforming
teams, Team A, had more negative feedback than any other group. Other studies show the importance of
familiarity with the work of individuals in prompting effective feedback|32], so it is possible that less-involved
or distance members of groups were less likely to give appropriate feedback to other members to improve
overall success. Other studies have exhibited that knowledge of performance affects team members’ review
of their work groups[45, 19], which may have positively or negatively shaded each team member’s comiments,
as there were performance metrics evaluated throughout the semester, beyond the final ratings. Timing of
the feedback may have also played a part. Immediate feedback may be more effective than delayed feedback
in task issues|[25], such that the timne between the arising of an issue on a team and the peer review may have
affected the honesty of the review. Other research has indicated that the existence of a low-performing group
member, and acknowledgment of that existence by other group members, may have overall positive effects on
group dynamics and performance, depending on the personalities of the remaining group members[36, 27).
This may explain why teams with high levels of negative feedback may have outperformed those with low
levels of feedback. Finally, although team learning can improve team effectiveness, they can harm teams
that were alrcady performaing well[9], and beyond that, feedback does not always produce positive results
and lose effectiveness as they change focus toward personal concerns away from task concerns[31]. The peer

reviews may, in fact, have distracted teams [rom the task, resulting in negatively aflected performances.

4.3 Study limitations

It is wholly unfortunate that the data did not produce conclusive results correlating specific aspects of team
interactions with a team’s overall success. This may be due to several causes, the first and most basic being
the small sample size analyzed. With a total of 60 students divided over 11 teams, it is not surprising
that the the correlations lacked statistical significance. Aggregating scveral years of reviews and teams’
ranking would be required to achicve the statistical significance. Furthermore, with only three peer reviews
conducted over the course of the semester, opportunities for honest, anonymous, peer coaching are, perhaps,
too few to alfect a final result. Also important to note is the inherent difficult in coding qualitative data
into quantitative data, a task complicated by the structure of the survey and the demographics of the class.
Despite the coding rubric created and the Do more-Do less-Keep doing structure of the survey combined
to fairly comprehensively describe every comment analyzed and do so in terms of positivity and negativity,

there is an assumptive leap from a commenter’s intent and the researcher’s interpretation. This leap to
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denotative intent may have, and likely did, leave behind it the connotative intent of the comment. Although
the denotation of the comment was the focus of this investigation, the necessary discounting of connotation
may have adversely affected the results of the study. Anonymity, too, may have shaded the results of this
investigation. On the one hand, the anonymity sought to promote and likely succeeded in promoting honestly
from the respondents. On the other hand, anonymity may have led team members to put less thought and
work into the peer review process. Moreover, a team member may be more responsive to the feedback of
one teammate over the feedback of another. By masking the source of every comment, the anonymity of the
peer review negates the weighting of comments a team member may do. It would, admittedly, be difficult to
account for this weighting without significantly more extensive surveys, but the potential effect of anonymity

on this study is certainly one worth mentioning.
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Chapter 5

Conclusions and Future Work

This study sought to confirm two hypotheses. The first theory proposed was that teams more active in
shaping the individuals from which it is composed would be more successful than teams that were less active.
Based on correlations between the volume of comments given during peer review and team performance, this
hypothesis can neither be considered soundly proven nor squarely disproven. The second hypothesis, which
proposed that teams who gave each other more positive feedback and constructive criticism than negative

feedback would be more successful than more negative teams was similarly necither confirmed nor denied.

The study also sought to illuminate whether certain categories of comments were more linked to successful
team performance than others. Neither skills-focused, nor effort-focused, nor strategy-focused comments were

found to have any significant correlation with team performance.

Despite the inconclusive nature of the study’s results, this research does provide insight as to future work
regarding peer reviews and tecam performance. Other research has indicated that the timing and content
of interventions—task-focused versus interpersonal focused—affects a group’s performance of a task[56]. In
future years, the teams could be asked to submit peer reviews more often, either weekly or biweckly. By
doing this, respondents may provide more specife feedback and comments may be more accurate and less
generalized. The peer review itself could be modified to more clearly understand the intent of every piece
of feedback. Respondents would be asked whether or not each comment was aimed at a specific category
of group performance or select comments from a predetermined list. Feedback would be standardized and
would not be subject to the interpretative problems of coding. Great understanding could be gained from

targeting each team member’s real intent in each comment.

Although it would be incredible to discover the key to tcam success, it is unlikely that a generalizable

intervention will cver be discovered. Such is the nature of a field in which the unpredicatability of human
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nature is a significant component. With that in mind, however, this study’s results--or lack thereof-should not
be discouraging. This rescarch is an opportunity, a jumping point. There is much compelling cvidence that
the road this typc of research leads down should provide insights as to how to make teams more successful.

One need only traverse it.

32



Bibliography

|1} Allen, T. J. (1970). Communication networks in R&D Laboratories. R&D Management, 1(1):14-21.

|2] Ancona, D. G. and Caldwell, D. F. (1990). Beyond Boundary Spanning: Managing External Dependence

in Product Development Teams. The Journal of High Technology Management Research, 1(2):119-135.

[3] Ancona, D. G. and Caldwell, D. F. (1992a). Bridging the Boundary: External Activity and Performance

in Organizational Teams. Administrative Science Quarterly, 37(4):634 -665.

[4] Ancona, D. G. and Caldwell, D. F. (1992b). Demography and Design : Predictors of New Product Team

Performance. Organization Science, 3(3):321-341.

[5] Baron, R. A. (1988). Negative effects of destructive criticism: impact on conflict, self efficacy, and task

performance. The Journal of applied psychology, 73(2):199-207.

{6] Bettenhausen, K. and Murnighan, J. K. (1985). The Emergence of Norms in Competitive Decision

Making Groups. Administrative Science Quarterly, 30(3):350- 273.

|7] Bottger, P. C. and Yetton, P. W. (1988). An Integration of Process and Decision Scheme Explanations of

Group Problem Solving Performance. Organizational Behavior and Human Decision Processes, 42(2):234-

249.

18] Bunderson, J. S. and Sutcliffe, K. M. (2002). Comparing Alternative Conceptualizations of Functional
Diversity in Management Teams: Process and Performance Effects. Academy of Management Journal,

45(5):875-893.

[9] Bunderson, J. S. and Sutcliffe, K. M. (2003). Management team learning orientation and business unit

performance. Journal of Applied Psychology, 88(3):552-560.

[10] DeShon, R. P., Kozlowski, S. W. J., Schmidt, A. M., Miluer, K. R., and Wiechmann, D. (2004). A Mul-
tiple Goal, Multilevel Model of Feedback Effects on the Regulation of Individual and Team Performance.

The Journal of applied psychology, 89(6):1035 1056.

33



|11] Devine, D. J. and Philips, J. L. (2001). Do Smarter Teams Do Better: A Meta Analysis of Cognitive

Ability and Team Performance. Small Group Rescarch, 32(5):507-532.

[12] Dong, A., Hill, A. W., and Agogino, A. M. (2004). A Document Analysis Method for Characterizing
Design Team Performance. Journal of Mechanical Design, 126(3):378-385.

[13] Eiscnhardt, K. M. and Okhuysen, G. A. (2002). Integrating in Groups: How Formal Knowledge Inter-

ventions Enable Flexibility. Organization Science, 13(4):370-386.

[14] Ellis, A. P. J., Hollenbeck, J. R., llgen, D. R., Porter, C. O. L. H., West, B. J., and Moon, H. (2003).
Team Learning: Collectively Connecting the Dots. The Journal of Applied Psychology, 88(5):821-835.

[15] Gersick, C. J. G. (1988). Time and Transition in Work Teams: Toward a New Modecl of Group Devel-

opment. Academy of Management Journal, 31(1):9-41.

[16] Goodman, P. S., Ravlin, E., and Schminke, M. (1987). Understanding Groups in Organizations. In

Staw, B. M. and Cummnings, L. L., editors, Research in Organizational Behavior, pages 1-71.

(17] Gurnee, H. (1937). A Comparison of Collective and Individual Judgements of Fact. Journal of Experi-
mental Psychology, 21(1):106-112.

[18] Gurtner, A., Tschan, F., Semmer, N. K., and Nagele, C. (2007). Getting groups to develop good
strategies: Effects of reflexivity interventions on team process, team performance, and shared mental

models. Organizational Behavior and Human Decision Processes, 102(2):127-142.

[19] Guzzo, R. A., Wagner, D. B., Maguire, E., Herr, B., and Hawley, C. (1986). Implicit Theories and the

Evaluation and Performance. Organizational Behavior and Human Decision Processes, 37(2):279-295.

[20} Hackman, J. R. (1987). The design of work teams. In Handbook of organizational behavior, pages
315-342.

[21] Hackman, J. R., Brousscau, K. R., and Weiss, J. A. (1976). The Interaction of Task Design and
Group Performance Strategies in Determining Group Effectiveness. Organizational Behavior and Human

Performance, 16(2):350--365.

[22] Hackman, J. R. and Morris, C. G. (1975). Group tasks, group interaction process and group perfor-
mance effectiveness: A review and partial integration. In Berkowitz, L., cditor, Advances in experimental

psychology, pages 47-99. Academic Press, New York.

[23] Hackman, J. R. and Wageman, R. (2014). A Thecory of Teach Coaching. The Academy of Management
Review, 30(2):269-287.

34



[24] Hiaggman, A., Yang, M. C., and Honda, T. (2013). The Influence of Timing in Exploratory Prototyping

and Other Activities in Design Projects. pages 1-12.

[25] Hattie, J. and Timperley, H. (2007). The Power of Feedback. Review of Educational Research, 77(1):81-
112.

|26] Hunter, J. E. (1986). Cognitive Ability, Cognitive Aptitudes, Job Knowledge, and Job Performance.

Journal of Vocational Behavior, 29(3):340-362.

[27] Jackson, C. L. and LePine, J. A. (2003). Peer responses to a team’s weakest link: A test and extension

of LePine and Van Dyne’s model. Journal of Applied Psychology, 88(3):459-475.
[28] Janis, I. L. (1982). Victims of Groupthink. Houghton Mifflin, Boston, 2 edition.

[29] Katzenbach, J. and Smith, D. (1993). The Wisdom of Teams: Creating the High Performance Organi-

zation. Harvard Business School Press, New York.

[30] Keller, R. T. (1986). Predictors of the Performance of Project Groups in Research and Design Organi-

zations. The Academy of Management Journal, 29(4):715-726.

[31] Kluger, A. N. and DeNisi, A. (1996). The Effccts of Feedback Interventions on Performance: A Historical
Review , a Meta Analysis, and a Preliminary Feedback Intervention Theory. Pyschological Bulletin,

119(2):254-284.

[32] Komaki, J. L. (1986). Toward Effective Supervision: An Operant Analysis and Comparison of Managers
at Work. Jowrnal of Applied Psychology, 71(2):270-279.

[33] Lai, J., Honda, T., and Yang, M. C. (2010). A study of the role of user centered design methods in design

team projects. Artificial Intelligence for Engineering Design, Analysis and Manufacturing, 24(03):303 316.

[34] Larsen, H. H., Thisted, L. N., and London, M. (1999). Relationships Between Feedback and Self

Development. Group & Organization Managment, 24(1):5 27.

[35] LePine, J. A. (2005). Adaptation of Teams in Response to Unforeseen Change: Effects of Goal Difficulty
and Team Composition in Terms of Cognitive Ability and Goal Orientation. The Journal of Applied

Psychology, 90(6):1153-1167.

[36] LePine, J. A. and Van Dyne, L. (1995). Pcer Responses to Low Performers: An Attributional Model of

Helping in the Context of Groups. Academy of Management Review, 26(1):67—84.

|37] Likert, R. (1961). New patterns of manegement. McGraw-Hill, New York.



[38] Mickan, S. and Rodger, S. (2000). Characteristics of effective teams: a litcrature review. Australian

Health Review, 23(3):201-208.

[39] Neuman, G. A., Wagner, S. H., and Christiansen, N. D. (1999). The Rclationship Between Work
Team Personality Composition and the Job Performance of Teams. Group & Organization Managment,

24(1):28-45.

[40] Okhuysen, G. A. (2001). Structuring Change: Familiarity and Formal Interventions in Problem Solving
Groups. Academy of Management Journal, 44(4):794-808.

[41] O’Leary-Kelly, A. M., Martocchio, J. J., and Frink, D. D. (1994). A Review of the Influence of Group

Goals on Group Performance. Academy of Management Journal, 37(5):1285-1301.

[42] Pritchard, R. D., Jones, S. D., Roth, P. L., Stuebing, K. K., and Ekeberg, S. E. (1988). Effects of Group
Feedback, Goal Setting, and Incentives on Organizational Productivity. Journal of Applied Psychology,
73(2):337-358.

[43] Ree, M. J., Earles, J. A., and Teachout, M. S. (1994). Predicting Job Performance: Not Much More
Than g. Journal of Applied Psychology, 79(4):518-524.

[44] Schein, E. H. (1988). Process consultation, vol. 1. Addison-Wesley, Reading, MA.

[45] Staw, B. M. (1975). Attribution of the "Causes" of Performance : A General Alternative Interpretation

of Cross Sectional Research on Organizations. Organizational Behavior and Human Performance, 13:414~

432.

[46] Stempfle, J. and Badke-Schaub, P. (2002). Thinking in design teams: an analysis of team communica-
tion. Design Studies, 23(5):473-496.

[47] Stumpf, S. C. and McDonnell, J. T. (2002). Talking about team framing:; using argumentation to

analyse and support experiential learning in carly design cpisodes. Design Studies, 23(1):5-23.

[48] Thompson, L. (2004). Making the team: A guide for managers. Pearson Education, Upper Saddle
River, NJ.

[49] Ulrich, K. T. and Eppinger, S. D. (2012). Product Design and Development. McGraw-Hill, New York,

5 edition.

{60] Wageman, R. (1995). Interdependence and Group Effectiveness. Administrative Science Quarterly,
40(1):145-180.

36



[51] Weingart, L. R. (1992). LIinpact of Group Goals, Task Component Complexity, Effort, and Planning on

Group Performance. Journal of Applied Psychology, 77(5):682-693.

[52] Weingart, L. R. and Weldon, E. (1991). Processes That Mediate the Relationship Between a Group

Goal and Group Member Performance. Human Performance, 4(1):33-54.

153] Weldon, E., Jehn, K. A., and Pradhan, P. (1991). Processes That Mediate the Relationship Between a
Group Goal and Improved Group Performance. Journal of Personality and Social Psychology, 61(4):555
569.

[54] West, M. A. Reflexivity and work group effectiveness: A conceptual integration. In West, M. A., editor,

Handbook of Work Group Psychology, pages 555-579. John Wiley, Chichester.

[55] Wilde, D. J. (1997). Using Student Preferences to Guide Design Team Composition. Proceedings of the
DETC ’97, pages 1 6.

[66] Woolley, A. W. (1998). Effects of Intervention Content and Timing on Group Task Performance. The
Journal of Applied Behavioral Science, 34(1):30-49.

[57] Woolley, A. W., Gerbasi, M. E., Chabris, C. F., Kosslyn, S. M., and Hackman, J. R. (2008). Bringing
in the Experts: How Team Composition and Collaborative Planning Jointly Shape Analytic Effectiveness.

Small Group Research, 39(3):352-371.

[58] Yang, M. C. (2008). An Examination of Teamn Effectiveness in Distributed and Colocated Engineering

Teams. International Journal of Engineering Education, 24(2):400-408.

[69] Yang, M. C. (2010). Consensus and single leader decision making in teams using structured design

methods. Design Studies, 31(4):345-362.

37



38



Appendix A

Feedback and Coding Examples
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| Comment

Tabulation

{ Reasoning

“Do more...Be open to
your team members...
recommendations. Listen
and let other team
members to express the
ideas. Accept help from
your team...”

| Category | Positive | Negative
Skills +0 +0
Effort +0 10
Performance Strategy +0 +3
No Feedback +0

The first sentence is a
negative critique of the
team member’s openness
to new ideas. The second
sentence is a critique of
communication. The third
sentence is a critique of the
teamn member’s willingness
to delegate.

“Do more... Showing...
inspirational videos (just
kidding!)”

| Category | Positive | Negative
Skills +0 +0
Effort +0 +0
Performance Strategy +0 +0

No Feedback

+1

The comment contributes
no actionable feedback to
the team member receiving
it.

“Keep doing...Doing a
great job on the [skill
redacted] aspect of the
project. Continually
updates the team with
progress which is great...”

| Category | Positive | Negative
Skills +1 +0
Effort +0 +0
Performance Strategy +1 +0
No Feedback +0

The first sentence
compliments a specific
technical skill. The second
sentence compliments the
team member’s
communication.

“Keep doing...Very high
engagement during the
discussions. Very good
comments and helpful
guidences. Keep helping
the team in finding the
right solutions. Very good
to have you in the team.”

| Category | Positive | Negative
Skills +1 +0
Effort +1 0
Performance Strategy +1 +0
No Feedback +0

The first sentence
highlights the team
mermber’s participation
during team meetings. The
second sentence
compliments the team
member’s ideas. The third
sentence is a compliment
of the team member’s
focus on the goal.

“Do more...Be more

Don’t be afraid to be a
leader.”

indepcndent and proactive.

| Category | Positive | Negative
Skills +0 +1
Effort +0 +1
Performance Strategy 10 +0
No Feedback +0

The first scntence critiques
the team member’s
initiative. The second
scntence critiques the team
member’s leadership skills.

Table A.1: Feedback, code, and associated reasoning
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Appendix B

Data

Table B.1: Raw coding data

Period 1 Period 2 Period 3
Team Category
Positive Negative Positive Negative Positive Negative
Feedback Feedback Feedback Feedback Feedback Feedback
Skills 47 21 27 18 18 17
Effort 16 36 16 34 21 24
A Perf. Strat. 19 73 17 68 26 64
Null 6 14 12
Skills 8 6 6 4 5 2
Effort 3 7 10 5 7 8
. Perf. Strat. 8 8 2 7 1 7
Null 10 9 11
Skills 35 8 30 7 29 0
) Effort 16 11 11 3 8 2
¢ Perf. Strat. 15 13 6 3 5 1
Null 28 46 51
Skills 16 13 15 12 10 1
Effort 10 3 8 7 7 6
b Perf. Strat. 7 16 2 4 2 5
Null 14 20 36
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Period 1 Period 2 Period 3
Team Category
Positive Negative Positive Negative Positive Negative
Feedback Feedback Feedback Feedback Feedback Feedback

Skills 31 3 14 0 13 0

Effort 18 10 15 1 17 5
. Perf. Strat. 21 21 6 5 7 3

Null 11 28 30

Skills 12 9 8 2 16 1

Effort 21 3 16 4 13 3
’ Perf. Strat. 6 7 7 11 7 11

Null 24 24 26

Skills 16 11 31 3 18 10

Effort 12 4 ) 5 1 1
¢ Perf. Strat. 1 16 7 5 3 7

Null 10 22 23

Skills 19 11 15 14 16 7

Effort 19 21 12 12 21 12
" Perf. Strat. 14 26 10 19 8 15

Null 10 17 29

Skills 16 3 13 1 12 9

Effort 3 4 8 2 2 4
' Perf. Strat. 4 16 1 2 4 2

Null 18 38 28

Skills 19 3 15 9 18 0

Effort 7 11 8 10 14 10
! Perf. Strat. 7 18 2 6 2 8

Null 9 19 22

Skills 541 6 58 5 47 4

Effort 31 14 20 7 20 16
s Perf. Strat. 17 20 16 12 11 5

Null 49 60 68
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Table B.2: Raw data normalized by number of team members per

team
Period 1 Period 2 Period 3
Team || Category
Positive Negative Positive Negative Positive Negative
Feedback Feedback Feedback Feedback Feedback Feedback

Skills 6.71 3.00 3.86 2.57 2.57 2.43

Effort 2.29 5.14 2.29 1.86 3.00 3.43
A Perf. Strat. 2.1 10.43 2.43 9.71 3.71 9.14

Null 0.86 2.00 1.71

Skills 2.00 1.50 1.50 1.00 1.25 0.50

Effort 0.75 1.75 2.50 1.25 1.75 2.00
. Perf. Strat. 2.00 2.00 0.50 1.75 0.25 1.75

Null 2.50 2.25 2.75

Skills 5.83 1.33 5.00 1.17 4.83 0.00

Effort 2.67 1.83 1.83 0.50 1.33 0.33
¢ Perf. Strat. 2.50 2,17 1.00 0.50 0.83 0.17

Null 4.67 7.67 8.50

Skills 3.20 2.60 3.00 2.40 2.00 0.20

Effort 2.00 0.60 1.60 1.40 1.40 1.20
. Perf. Strat. 1.40 3.20 (.40 0.80 0.40 1.00

Null 2.80 4.00 7.20

Skills 6.20 0.60 2.80 0.00 2.60 0.00
) Effort 3.60 2.00 3.00 0.20 3.40 1.00
SR Fr— 1.20 1.20 1.20 1.00 1.40 0.60

Null 2.20 5.60 6.00

Skills 2.40 1.80 1.60 0.40 3.20 0.20

Effort 4.20 0.60 3.20 0.80 2.60 0.60
' Perf. Strat. 1.20 1.40 1.40 2.20 1.40 2.20

Null 4.80 4.80 5.20
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Period 1 Period 2 Period 3
Team || Category
Positive Negative Positive Negative Positive Negative
Feedback Feedback Feedback Feedback Feedback Feedback

Skills 3.20 2.20 6.20 0.60 3.60 2.00

Effort 2.40 0.80 1.00 1.00 0.20 0.20
¢ Perf. Strat. 0.20 3.20 1.40 1.00 0.60 1.40

Null 2.00 4.40 4.60

Skills 3.17 1.83 2.50 2.33 2.67 1.17

Effort 3.17 3.50 2.00 2.00 3.50 2.00
i Perf. Strat. 2.33 4.33 1.67 3.17 1.33 2.50

Null 1.67 2.83 4.83

Skills 3.20 0.60 2.60 0.20 2.40 1.80

Effort 0.60 0.80 1.60 0.40 0.40 0.80
: Perf. Strat. 0.80 3.20 0.20 0.40 0.80 0.40

Null 3.60 7.60 5.60

Skills 3.80 0.60 3.00 1.80 3.60 0.00

Effort 1.40 2.20 1.60 2.00 2.80 2.00
! Perf. Strat. 1.40 3.60 0.40 1.20 0.40 1.60

Null 1.80 3.80 4.40

Skills 7.71 0.86 8.29 0.71 6.71 0.57

Effort 4.43 2.00 2.86 1.00 2.86 2.29
“ Perf. Strat. 2.43 2.86 2.29 1.71 1.57 0.71

Null 7.00 8.57 9.71

44




Table B.3: Standard normalization of categorized data

Period 1 Period 2 Period 3
Team || Category
Positive Negative Positive Negative Positive Negative
Feedback Feedback Feedback Feedback Feedback Feedback
Skills 1.24 1.75 0.09 1.47 -0.44 1.81
A Effort -0.17 2.33 0.22 2.68 0.76 2.01
Perf. Strat. 0.72 2.80 1.65 2.87 2.64 2.88
Skills -1.19 -0.05 -1.05 -0.21 -1.32 -0.34
B Effort -1.36 -0.13 0.53 -0.12 -0.31 0.57
Perf. Strat. 0.07 -0.70 -0.88 -0.14 -0.93 -0.08
Skills 0.79 -0.25 0.65 -0.03 1.08 -0.90
C Effort 0.13 -0.07 -0.43 -0.70 -0.67 -1.12
Perf. Strat. 0.53 -0.63 -0.22 -0.62 -0.33 -0.71
Skills -0.57 1.27 -0.32 1.29 -0.82 -0.68
D Effort -0.39 -0.96 -0.77 -0.00 -0.61 -0.24
Perf. Strat. -0.48 -0.20 -1.01 -0.50 -0.78 -0.38
Skills 0.97 -1.12 -0.42 -1.29 -0.42 -0.90
E Effort 0.86 0.05 1.25 -0.93 1.11 -0.45
Perf. Strat. 2.09 0.21 0.04 -0.43 0.25 -0.54
Skills -0.99 0.31 -1.00 -0.86 -0.01 -0.68
F Effort 1.32 -0.96 1.54 -0.47 0.42 -0.85
Perf. Strat. -0.67 -0.95 0.30 0.03 0.25 0.10
Skills -0.57 0.79 1.23 -0.64 0.25 1.33
G Effort -0.08 -0.82 -1.63 -0.31 -1.65 -1.26
Perf. Strat. -1.58 -0.20 0.30 -0.43 -0.57 -0.22
Skills -0.59 0.35 -0.57 1.22 -0.37 0.40
H Effort 0.52 1.14 -0.19 0.46 1.20 0.57
Perf. Strat. 0.37 0.27 0.65 0.39 0.18 0.22
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Period 1 Period 2 Period 3
Team || Category

Positive Negative Positive Negative Positive Negative
Feedback Feedback Feedback Feedback Feedback Feedback

Skills -0.57 -1.12 -0.52 -1.07 -0.55 1.11

I Effort -1.48 -0.82 -0.77 -0.78 -1.48 -0.65

Perf. Strat. -1.03 -0.20 -1.28 -0.66 -0.37 -0.62

Skills -0.26 -1.12 -0.32 0.65 0.25 -0.90

J Effort -0.86 0.20 -0.77 0.46 0.59 0.57

Perf. Strat. -0.48 -0.04 -1.01 -0.35 -0.78 -0.14

Skills 1.76 -0.81 2.24 -0.52 2.34 -0.26

K Effort 1.50 0.05 1.04 -0.31 0.64 0.86

Perf. Strat. 0.46 -0.35 1.47 -0.16 0.43 -0.50
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Table B.4: Total comuments per period by category-Normalized

Period 1 Period 2 Period 3
Team || Category
‘Total Fecedback || Total Feedback || Total Feedback
Skills 1.92 0.72 0.60
Effort 1.54 2.54 1.50
A Perf. Strat. 2.55 2.77 291
Null -1.24 -1.27 -1.62
Skills -1.17 -1.08 -1.42
Effort -0.99 0.15 0.10
. Perf. Strat. -0.55 -0.33 -0.33
Null -0.32 -1.16 -1.13
Skills 0.65 0.60 0.50
Effort 0.04 -0.85 -0.98
¢ Perf. Strat. -0.32 -0.56 -0.63
Null 0.89 1.24 1.29
Skills -0.02 0.24 -1.14
Effort -0.94 -0.38 -0.50
b Perf. Strat. -0.34 -0.66 -0.51
Null -0.16 -0.38 0.73
Skills 0.47 -0.95 -0.89
Effort 0.60 -0.24 0.44
. Perf. Strat. 0.94 -0.35 -0.33
Null -0.49 0.33 0.21
Skills -0.82 -1.31 -0.39
Effort 0.19 0.33 -0.18
’ Perf. Strat. -1.02 0.09 0.15
Null 0.96 -0.03 -0.13
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Period 1 Period 2 Period 3
Team || Category
Total Feedback || Total Feedback || Total Feedback
Skills -0.22 0.89 0.98
Effort -0.63 -1.08 -1.64
¢ Perf. Strat. -0.75 -0.28 -0.33
Null -0.60 -0.21 -0.39
Skills -0.42 -0.02 -0.12
Effort 1.15 0.33 1.01
" Perf. Strat. 0.36 0.48 0.22
Null -0.79 -0.90 -0.29
Skills -1.02 -0.95 0.11
Effort -1.55 -1.08 -1.22
: Perf. Strat. -0.55 -0.85 -0.57
Null 0.29 1.21 0.04
Skills -0.72 -0.03 -0.27
Effort -0.43 0.05 0.65
! Perf. Strat. -0.21 -0.53 -0.33
Null -0.72 -0.47 -0.47
Skills 1.35 1.89 2.02
Effort 1.03 0.23 0.83
s Perf. Strat. -0.11 0.22 -0.24
Null 2.19 1.64 1.81
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Team || Period 1 || Period 2 || Period 3 || All Periods
A 0.83 0.61 1.12 0.91
B -1.12 -0.94 -1.29 -1.20
C 0.63 0.33 0.20 0.45
D -0.60 -0.75 -1.07 -0.84
E 1.47 0.01 0.36 0.77
F -0.26 -0.29 0.28 -0.12
G -0.82 0.62 -0.83 -0.42
H -0.02 -0.31 0.40 0.02
I -1.16 -0.98 -1.15 -1.19
J -0.60 -0.75 0.12 -0.47
K 1.63 2.45 1.86 2.10

Table B.5: Normalized total positive feedback

Team || Period 1 || Period 2 || Period 3 || All Periods
A 2.80 2.75 2.82 2.84
B -0.47 -0.16 0.01 -0.21
C -0.45 -0.57 -0.97 -0.66
D -0.19 -0.03 -0.47 -0.22
E -0.09 -0.78 -0.68 -0.53
F -0.83 -0.30 -0.31 -0.48
G -0.24 -0.47 -0.16 -0.30
0 0.62 0.61 0.38 0.55
I -0.63 -0.83 -0.31 -0.61
J -0.19 0.06 -0.16 -0.09
K -0.35 -0.29 -0.16 -0.28

Table B.6: Normalized total negative feedback
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Team || Period 1 || Period 2 || Period 3 || All Periods
A 2.31 2.54 2.59 2.57
B -0.95 -0.58 -0.61 -0.75
C 0.07 -0.31 -0.61 -0.27
D -0.47 -0.38 -0.86 -0.58
E 0.79 -0.64 -0.32 -0.02
F -0.69 -0.38 -0.09 -0.42
G -0.63 -0.09 -0.51 -0.43
H 0.39 0.36 0.47 0.42
I -1.08 -1.14 -0.78 -1.05
J -0.47 -0.31 -0.05 -0.30
K 0.71 0.93 0.77 0.83

Table B.7: Normalized total feedback

Team || All Periods
A -1.49
B -1.00
C 1.24
D 0.09
E 0.06
F 0.23
G -0.41
H -0.69
I 0.56
J -0.58
K 1.98

Table B.8: Total null feedback from all periods-Normalized
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Appendix C

Graphs
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Figure C-1: No feedback per period
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Figure C-3: Total skills feedback per period
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Figure C-4: Total performance strategy feedback per period
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Figure C-5: Effort positive feedback per period
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Figure C-7: Skills positive feedback per period
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Figure C-9: Performance strategy positive feedback per period
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Figure C-11: Total positive feedback per period
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Figure C-12: Total negative feedback per period
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Figure C-13: Total feedback per period
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