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S. M. James and S. R. Singer

support BP by encouraging the participation of students from 
underrepresented groups, whereas many of EHR’s BP programs 
focus on institutions with high minority enrollment. Initiatives 
such as the SBE and EHR’s Science of Broadening Participation 
(initiated in 2011, currently soliciting proposals through jointly 
released DCL NSF 15-066; NSF, 2015c) and the Engineering 
Directorate’s Partnerships for Research and Education in 
Materials (PREM) are other examples of programs that are BP 
focused and invest 100% of their funds in BP through research. 
In the case of PREM, research collaborations between MSIs and 
research centers or similar facilities are funded by the Division 
of Materials Research.

Using the publicly available tool Deep Insights, Anytime, 
Anywhere (DIA2; www.dia2.org) to search the NSF award 
database, we searched for awards containing the phrase “broad-
ening participation” and documented a steady increase over the 
past decade (Figure 2a). From 2003 through the first quarter of 
FY2016, 1002 awards were made, supporting 1713 collabora-
tors and funded by programs across the agency. A broad range 
of research networks emerge from an analysis of the award 
principal and coprincipal investigators (Figure 2b).

We continually learn from both individual projects and pro-
grams as a whole through program-level evaluation, integrating 
that knowledge into solicitation revisions. For example, from 
our STEP and S-STEM programs, the importance of focusing on 
success, not just access, for students from underrepresented 
groups led to an emphasis on pathways through the under-
graduate years, reflected in the most recent S-STEM solicita-
tion. From ADVANCE research and evaluation, a tool kit of 
Strategies for Effecting Gender Equity and Institutional Infor-
mation emerged, with guidance on integrating different com-
binations of efforts to achieve specific goals in a given institu-
tional context.14

LOOKING FORWARD
The NSF portfolio of projects that carry out research on strate-
gies for BP and do capacity building continues to grow and gen-
erate new knowledge about increasing the participation of all in 
STEM and STEM education. For example, the evidence base for 
supporting the success of academic women has emerged 
through research in the NSF ADVANCE program.15 Both the 
success and barriers to success for undergraduate students from 
groups underrepresented in STEM fields are analyzed in the 
recent NSF-funded report, Barriers and Opportunities for 2-Year 
and 4-Year STEM Degrees: Systemic Change to Support Students’ 
Diverse Pathways (Malcom and Feder, 2016).

Many challenges remain for developing a diverse STEM 
workforce and a diverse, STEM-savvy public. To accelerate the 
inclusion of underrepresented groups in STEM, the FY2016 
NSF budget request calls for a $15.5 million investment in a 
new initiative, the NSF Inclusion across the Nation of Commu-
nities of Learners of Underrepresented Discoverers in Engineer-
ing and Science (NSF INCLUDES).16 This is one of four priority 
areas for the agency for 2016. The goal is to set a bold vision for 

the nation that will accelerate adoption of practices that pro-
mote inclusive participation in science, scaling up our efforts 
across a range of institutions.

NSF director France Córdova convened an INCLUDES work-
shop on June 3, 2015, that resulted in the workshop report 
INCLUDES: Achieving Scale for Inclusion in STEM.17 The workshop 

17www.informalscience.org/sites/default/files/INCLUDES_Convening_Synthesis 
.Sep1.pdf.

14www.colorado.edu/eer/research/strategic.html.

16www.nsf.gov/pubs/2016/nsf16544/nsf16544.htm.

15www.portal.advance.vt.edu/index.php/categories/filetype/annotated 
-bibliography.

FIGURE 2. Search results for NSF awards containing the term 
“broadening participation” between 1995 and 2016 using the DIA2.
org search engine. (a) Number of awards per year. (b) Networks of 
collaborations among award recipients.

seen from Chokoloskee Island. Tribune �le photo

to celebrate the New Year: 2016 marks the
tate park, created by women determined to

It is a historic event we all should honor, especially since our award-
winning state park system now is under serious assault by politicians and
bureaucrats.

column 3 for clean exports. Regarding our target variable, namely, exporters’
environmental tax revenue difference (Etaxdif), the results indicate a positive cor-
relation between the former variable and net exports for dirty and clean goods.
However, the coefficient is only statistically significant for clean exports. This
implies that stricter environmental regulations stimulate trade in clean goods.

The coefficients on the exporter’s and importer’s incomes are positive and
significant in most cases and different from the theoretical value of unity.

The EU dummy for membership in the integration agreement is positive and
significant, indicating that exports are higher for participating countries than for

0
1999  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

EU-15 Bulgaria Czech Republic Hungary Poland Romania Slovakia

Figure 1. Trend in total environmental tax revenues, percent of GDP.
Source. Author’s elaboration using data from Eurostat.

Table 2. Correlation Coefficients.

Ln(dirty exports) Ln(clean exports) Ln(GDPi) Ln(GDPj) EU

Ln(clean exports) 0.562

Ln(GDPi) 0.347 0.469

Ln(GDPj) 0.427 0.529 �0.034

EU dummy 0.334 0.403 0.273 0.518

Ln(environmental

stringency)

�0.109 �0.097 0.638 �0.771 �0.228

Note. All correlations are statistically significant at the 1% level. EU is a dummy variable equal to 1 if a

country is a member of the European Union; 0 otherwise.
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Fuzzy logic in production sequencing: the case of a 
cosmetics manufacturer in Brazil 
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Abstract: This study aims to develop a way to improve the production 
sequencing practice of a case company that manufactures cosmetics located in 
Brazil. Production sequencing is an activity that is part of production planning 
and control. Our goal is to provide ways to reduce sales loss due to product 
stock-outs through new practices found in the literature. Simultaneously, we 
aimed at increasing the number of different items without sales loss thereby 
helping the achievement of sales goals while improving the meeting of overall 
demand for products. The approach proposed here includes the development of 
a decision support tool based on fuzzy logic. Such approach proved to be a 
good alternative to overcome some of the problems encountered in the case 
company production sequencing activity. Furthermore, the developed decision 
support system enabled the organisation decision-making to be more agile and 
dynamic. Additionally, by facilitating the incorporation of environmental 
complexity, our proposed solution helped harmonise decision-making across 
different areas of the company. 

Keywords: fuzzy logic; inventory management; production sequencing; 
systems engineering; cosmetics manufacturing; Brazil. 

 

In January, February, and March of the first school year, children were invited to write for half an hour in response

to three prompts (one story each time): a story about “a conflict with a classmate that really happened to you,” “some-

thing that happened on the playground,” and “a time when a friend did not act like a friend.” Four children were absent or

declined to write all three prompts. In March of the second school year, children again wrote in response to the conflict

prompt, with 23 children absent or declining to contribute a story. (Because of concerns for the use of children’s class-

time, we did not obtain permission to collect the two additional stories in the second year.)

2.3 | Measures

2.3.1 | Peer nomination measures

To assess disliking by classmates, we gave students a class roster and asked them to circle the names of classmates they

liked least. We standardized by classroom the number of nominations each child received to account for differences in

class size.

We assessed children’s judgments about their classmates’ peer victimization using three items from the class play pro-

cedure described above. Four items drawn from Perry, Kusel, and Perry (1988) were combined to create a measure of

peer-nominated victimization (a5 .89 in Year 1 and .87 in Year 2): “someone who gets picked on by other kids,” “a person

who gets called names by other kids,” “a person kids make fun of,” and “someone who gets picked on by others.”

2.3.2 | Self-report measure

We assessed self-reported loneliness by averaging responses on a 16-item Loneliness questionnaire (e.g., “I don’t have any-

one to play with at school;” Asher, Hymel, & Renshaw, 1984). Children responded to each item using a 5-point Likert scale

(15 not true at all; 55 always true;) and this formed an internally consistent scale (a5 .92 in Year 1 and .93 in Year 2).

2.3.3 | Narrative measures

We transcribed and segmented stories into subject-predicate units, with all identifying information removed. All narra-

tive measures in Year 1 were independently assessed by two undergraduate coders, who trained with narratives col-

lected from another corpus. They achieved reliability with the authors and with each other using a random sample of

20% of the stories. Inter-rater reliabilities, ranged from r5 .84 to .98. The authors, who had previously achieved reli-

ability with one another and with the student researchers, coded all the stories in Year 2.

Narrative coherence was reliably assessed using the Narrative Coherence Coding Scheme (Baker-Ward, Bauer, Fivush,

Haden, Ornstein, & Reese, 2007). We scored each story on a scale from 0 to 3 on three subscales. Context ratings

assessed the author’s orientation of the listener to time and place of the events described in the story. Chronology rat-

ings were based on the ordering of the actions reported in the story. Ratings of theme assessed the meaning-making

aspect of the narrative, including elaborations, evaluations, causal linkages, and resolutions.

Reports of motives comprised the number of subject-predicate units that included at least one report of a protago-

nist’s goals, reasons, or desired outcomes. For example, “I tried to walk away but I wanted to get my ball back” included

two motives, one in each clause.

Moral concerns were coded as the number of subject-predicate units containing any evaluative comments or

explicit moral assertions). This included deontic auxiliaries (e.g., should, ought), explicit statements of rules (e.g., “no run-

ning in the hallway”), use of moral evaluative terms (e.g., guilty, proud), or explicitly moral expressions (e.g., “teaching

him a lesson”).

3 | RESULTS

In the present study, we explored associations between narrative skills and peer adjustment across two school years.

Preliminary analyses revealed no main effects for prompt type on any of our narrative measures and only a few inter-

actions between prompt type, sex of author, and grade; therefore, we averaged measures over the three stories for

Year 1. We report descriptive data in Table 1, including means, standard deviations, and inter-correlations for the five

6 | DAVIDSON ET AL.
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exhibition review

Kabas and Couture: Contempo-
rary Ghanaian Fashion
Harn Museum of Art
Gainesville, FL
February 24–August 23, 2015

reviewed by MacKenzie Moon Ryan

The general museum-going public may have 
little idea of how vibrant and contemporary 
Africa really is. Thanks to exhibitions such 
“Kabas and Couture: Contemporary Ghanaian 
Fashion,” viewers can see firsthand that Afri-
can fashion systems are dynamic, changing, 
and thoroughly of-the-moment (Fig. 1). 

Guest curated by Christopher Richards, 
University of Florida alumnus, Mellon Post-
doctoral Fellow at the Centre for the Creative 
Arts of Africa in Johannesburg, and most 
recently Assistant Professor of Art History 
at Brooklyn College, the exhibition is based 
on his dissertation—the culture of fashion in 
Accra, Ghana from 1953–2013 (Richards 2014); 
Susan Cooksey, Curator of African Art at the 
Samuel P. Harn Museum of Art, served as 
organizing curator. Although Richards gently 
nods to historical precedents, including gar-
ments and textiles that serve as inspiration, 
his focus is largely on the recent haute couture 
fashion industry centered in Accra.

“Kabas and Couture” makes its focal point 
what many recent exhibitions include only 
as supporting evidence. In the last five years, 
at least two dozen exhibitions have focused 
on African textiles and dress, and many have 
displayed contemporary haute couture as an 
example of formally trained designers’ use of 
African textiles. This exhibition instead takes 
couture designs as its theme, explaining only 
briefly the textiles used to construct each gar-
ment. The exhibition is also among the first 
to focus specifically on a fashion scene in one 
African country, moving away from continent-
wide or Western-centric approaches to fash-
ion. This concentrated approach is appealing 
for experts and novices alike, for an exhibition 
devoted to one fashion scene sets the stage for 
others to follow as scholars increasingly turn 
their attention to historical and contemporary 
African fashion (Rovine 2015, Hansen and 
Madison 2013, Gott and Loughran 2010). 

Balancing historical and contemporary, 
men’s and women’s, everyday and haute cou-

Fenton. Bentor’s essay, “A Historical Under-
standing of Ukara Cloth,” briefly summarizes 
the origins and continued production of this 
important tradition. Perhaps the most intrigu-
ing aspect of ukara cloth creation is that its 
sole dyers, members of the Ezillo commu-
nity, have no knowledge of the Ekpe society 
or its symbols: they simply follow the instruc-
tions they receive. Each cloth is individually 
designed and commissioned, and the secret 
symbols—figurative, geometric, and abstract 
images—are meaningless to the Ezillo artists. 
This is truly a case of “known unknowns.”

Bentor hypothesizes that the relationship 
of secret societies and trade networks served 
to bring different cultural groups together in 
this complex system. Stemming from several 
indigo dyeing complexes in Nigeria, Aro trad-
ers apparently provided the link to Ekpe cul-
tural traditions.

Fenton’s essay, “Knowledge in Motion: 
Reading and Performing Ukara Nsibidi,” 
details some of the uses of ukara cloth, pri-
marily in terms of its presentation—both 
graphically and in performance—of the 
famous nsibidi symbol system. As Fenton’s 
research well documents, each Ekpe mem-
ber must perform nsibidi-based gestures and 
dances during initiations and meetings. The 

booklet in combination with the exhibition’s 
video and photographic displays encourages 
viewers to realize the continued vitality of this 
innovative Ekpe tradition. Overall, this excel-
lent exhibition vividly stresses not only that 
such fraternal societies remain alive and well 
in southern Nigeria but that they are reinvigo-
rating ancient cultural traditions. 

The combination of the “Ukara” and “Auto-
Graphics” exhibits presented a variety of 
fruitful comparisons. Just as Victor Ekpuk 
experiments with various dynamic graphic 
forms, Ekpe members develop fluid perfor-
mative visual forms based on nsibidi signs. 
The works presented in both exhibitions illus-
trate the dynamic creativity of contempo-
rary African artists as both urban and rural 
participants continue to develop their arts 
by expanding and modifying meanings and 
materials. Clearly these artists use the “old” to 
express the “new” in endlessly creative ways.  
Ekpuk “performs” innovative commentar-
ies on contemporary issues and Ekpe society 
members use their cloth and symbols to pres-
ent themselves and their enhanced status in 
imaginative demonstrations.

Although Dartmouth College does not have 
an extensive African Studies program, it is 
clear that the Hood Museum of Art is com-
mitted to regular presentations of African art. 
While the Hood was highlighting this pair 
of exhibitions, a display of African weapons 
remained on view on the first floor. This is 
presentation was ably curated by Ugochukwu-
Smooth Nzewi, the Hood Museum of Art’s 
first curator dedicated to the arts of Africa.

Philip M. Peek is Professor Emeritus, Drew 
University. He is currently completing his study 
of the Lower Niger Bronze Industries. ppeek@
drew.edu

4 Panoramic view of “Ukara: Ritual Cloth of 
the Ekpe Secret Society,” Hood Museum of Art, 
Dartmouth College, April 28–August 2, 2015. 
Photo: Jeff Nintzel; © Hood Museum of Art
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Discussion
In the time since the publication of our high-throughput
experiment that proposed CASP3 as a target of EBV
miRNAs, several groups have published conflicting evi-
dence of this interaction [11, 18, 22, 24, 25]. Here we
confirmed that human CASP3 is a direct target of nine
EBV BART miRNAs in luciferase assays by testing all ca-
nonical, predicted sites. Three of these miRNAs detect-
ably, independently repressed endogenous CASP3 in
HEK293T cells.
To complement our reporter assays, we used high levels

of individual synthetic EBV miRNAs to demonstrate de-
tectable repression of endogenous CASP3 protein on the
part of select EBV miRNAs (Fig. 3). The levels of miRNA
used in this proof-of-principle experiment are probably
not physiologically attainable, but others have docu-
mented the effect of EBV miRNA expression on CASP3
protein levels and downstream effects on its substrate
PARP (a measure of CASP3 activity) in both B cells and
epithelial cells that are models for EBV infection. For ex-
ample, CASP3 and cleaved PARP increase when AGS epi-
thelial cells are treated with an inhibitor of BART20-5p.
While BART20-5p is not likely a direct repressor of the
CASP3 transcript, it represses BAD, a pro-apoptotic pro-
tein upstream of CASP3 [22]. Similarly, in EBV-infected B
cells, CASP3 protein increases when all of the BARTs are
deleted from the M81 strain [24]. Because the BART miR-
NAs target so many apoptotic transcripts [11, 17, 18], the
effect of each individual EBV miRNA on CASP3 protein
levels may vary. Thus, the luciferase assay is perhaps the
best way to probe direct targeting of a given transcript.
The dual luciferase reporter assay undertaken in a cell

line lacking relevant endogenous miRNAs remains the
gold standard in the validation of direct targeting by
miRNAs. Kang et al. (2015) recently conducted a re-
porter assay experiment similar to ours but only tested
five miRNAs that had exerted an anti-apoptotic pheno-
type when expressed alone in their epithelial (gastric car-
cinoma) cell model (BARTs 3, 6, 8, 16, 22). The authors
concluded that none of these miRNAs significantly re-
pressed their CASP3 luciferase reporter in HEK293T

cells. This conclusion may be explained by two key dif-
ferences in our experimental designs: (1) the differing
identity of our negative controls, and (2) the origin of
our miRNAs. Cognizant that ectopic expression/trans-
fection of both miRNAs and luciferase reporters skews
the natural stoichiometry within a cell [31], and syn-
thetic miRNAs accumulate well above physiologically at-
tainable levels [32], all of our data are normalized to
repression by a equal amounts of a transfected synthetic
miRNA that does not repress our target of interest ra-
ther than a “mock” or “empty vector” transfection. Our
synthetic miRNA duplexes may have accumulated to
higher levels relative to the reporter than the miRNAs
expressed from transduced lentiviral vectors employed
by Kang et al, since those miRNAs presumably required
standard biogenesis processing.
The BART miRNAs are expressed together in large

clusters and likely operate in tandem [3, 19, 33]. Multiple
miRNA binding sites in a single 3′-UTR are additive, so
major targets of EBV miRNAs would have several miRNA
binding sites, as appears to be the case for CASP3. Indeed,
expression of BART miRNA clusters in B cells and AGS
epithelial cells correlates with CASP3 depletion [20, 24]. If
miRNA seed binding sites are 8 ~ 40 nt separated, repres-
sion is likely synergistic [14]. In CASP3 we noted one such
potential case: the seed site for BART4 is 10 nt away from
the seed site for human miRNA let-7. Further, while not
highly expressed, let-7 is present in EBV+ Jijoye cells at
approximately the same level as EBV-miR-BART5 or
BART20-3p [18]. Human and viral miRNAs have been
previously shown to co-target transcripts [17, 18], and it is
possible that the effectiveness of BART4 repression is en-
hanced by its proximity to the let-7 site. TargetScan
Human identified one other conserved but weaker poten-
tial binding site for a human miRNA: hsa-miR-138 (Fig. 1)
[27]. MiR-138 is expressed at levels comparable to BART5
and let-7 in Jijoye cells [18], but our HITS-CLIP data do
not overlap with this site, and no others have validated its
direct regulation of CASP3. Consistent with this is the re-
cent finding that miR-138 inhibits TNF-α-induced apop-
tosis in the human intervertebral disc, where an inhibitor
of miR-138 dramatically suppressed the expression of
cleaved CASP3 [34].
A previous study showed downregulation of CASP3 by

BARTs 1-3p and 16 [25]. While our luciferase assay
showed CASP3 repression upon treatment with BART1,
we, like others [11], were unable to confirm their find-
ings in the case of BART16. This is probably explained
by the absence of true seed binding sites for BART16.
The potential binding sites on the 3′-UTR of CASP3
contain a non-canonical Watson-Crick base pair in one
nucleotide position of the seed region (Table 1). Non-
canonical binding has been reported between human
miRNAs and mRNAs, including seed regions binding

CTL B4 B22B2B1B18B7B8B13B3

Tubulin

Caspase 3 35 kDa

52 kDa

1.0 1.0 
0.10

1.0 
0.28

1.0 
0.32

0.78
0.21

0.72 
0.15

0.85 
0.21

0.66 
0.27

0.43 
0.20

0.23 
0.06

Fig. 3 Select EBV miRNAs repress endogenous Caspase 3 protein.
HEK293T cells were transfected with the denoted control or EBV
miRNA. Western blots of extracts prepared 24 h post-transfection
were probed for endogenous proteins with anti-Caspase 3 or
anti-tubulin antibodies. Normalized CASP3 levels from triplicate
experiments are reported below with the S.E.M

Harold et al. Virology Journal  (2016) 13:145 Page 6 of 8
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Table 2. Application of Social Enterprise Accelerator Model (SEAM) to M-Kopa 
Solar 

Source: Compiled by authors. 
 
Figure 2. Institutional Model of Social Enterprise Scalability  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Compiled by authors, based on A.T. Kearney (2015).  

SEAM component Application to M-Kopa Solar 
Clear vision and 
mission 

“Make high quality energy affordable to everyone” (M-Kopa Solar 2013). Provide “pay-as-you-go” solar energy 
for consumers lacking electricity. 

Exceptional 
leadership 

M-Kopa Solar’s three co-founders bring an array of complementary skills, including development of the M-
PESA mobile banking system, experience with technology-based ventures, directorship of a mobile 
development fund, and management of a microfinance investment fund.  

Core product or 
service 

The M-Kopa IV Home System includes:  
• Two LED lights with switches and multiple brightness settings 
• One LED portable solar torch light 
• Phone charging USB with five standard connections 
• Solar radio 
• 8W solar panel 

Adequate funding 

M-Kopa Solar has received investment since 2010 and won the African Enterprise Challenge Fund 
competition for renewable energy in 2012. It has several equity investors, lenders (e.g., Commercial Bank of 
Africa), and grant providers (e.g., UK Department for International Development). In December 2015, M-
Kopa Solar concluded a $19 million financing round. 

Leveraged 
technology 

Uses mobile payment systems to disrupt payment and service delivery for household solar power. This 
eliminates a large up-front payment for a solar panel. The “pay-as-you-go” system enables a smaller initial 
payment with incentives to pay regularly to continue receiving solar power benefits. 

Cost-effective 
platforms 

M-Kopa Solar increases consumer demand through its partnership with Safaricom (a telecom operator). This 
also “reduced pricing for mobile payments by sharing promotional costs, distributing products in Safaricom 
stores, and sharing revenue” (Groe 2015). 

Shared knowledge 
M-Kopa Solar has cultivated relationships with a wide variety of foundations, governments, private lenders, 
and other social enterprises. In January 2015, the company was honored by the $1.5 million Zayed Future 
Energy Prize for small and medium enterprise. This prize is funded by the United Arab Emirates.  

Changed attitudes 
and behaviors 

M-Kopa Solar’s fast growth and relationships with institutions in a variety of economic sectors have 
increased awareness and support for the diversity of solar power options for off-grid customers. 

 

 

Institutional 
environment

cost-effectiveness

17Edward H. Cohen and Anne R. Fertig

Our claims are oft misunderstood;
 We would but share with man
The human right of doing good
 In any way we can.

Why should we put our trust in men,
 Who oft betray our cause?
Let women vote away their wrongs,
 And vote for righteous laws.44

Figure 2. Marion Bernstein, “I Am Very Glad That I Can Say,” Glasgow Weekly Mail, 
November 28, 1874, 7.

   

 

   

   
 

   

   

 

   

    Fuzzy logic in production sequencing 7    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

In fuzzy logic, the degree of membership of an element to a set is generally 
represented by a range from 0 to 1, with 1 representing total belonging to a group and 0 
the opposite; in this way, an element may belong to a set that represents it to a greater or 
lesser degree. This concept is also referred to as ‘typicality’, where not all members of a 
set are equally good representatives of it, some being more representative than others 
(Dubois and Prade, 1996). By eliminating the sharp boundaries between sets, fuzzy set 
theory introduces a way of dealing with the vagueness and imprecision of elements 
(Ross, 2004). 

A membership function is an abstract notion that mathematically represents the 
degree to which an element belongs to a set (Klir and Yuan, 1995; Kasabov, 1998; Ross, 
2004; Dubois, 2011). The membership function must be interpreted considering context, 
and its power to express the characteristics of a set must be sufficiently strong (Klir and 
Folger, 1988); therefore, the construction of a membership function is of critical 
importance (Ross, 2004). The construction of membership functions is discussed further 
in the section on fuzzy systems. 

2.2.1 Dealing with uncertainty 

Zadeh (1965) was not the first piece of research to introduce the concept of accepting and 
dealing with uncertainty in real world phenomena. For long, people have been thinking 
about aspects that are today part of fuzzy logic, such as degree of membership (or levels 
of similarity) of elements to sets and the insufficiency of traditional mathematics to 
handle the complexity and vagueness of the real world. 

Important steps in this direction were taken by Max Black in his 1937 study, which 
considered the extent to which objects were members of a set (McNeill and Thro, 1994). 
A second early contribution worth mentioning is that by Abraham Kaplan and Hermann 
Schott in their 1951 study, which developed a theory of sets in which membership is a 
matter of degree. They incorporated in their study mathematical calculations present in 
classical set theory, such as intersection, union, complementation and subsets 
(Williamson, 1994). Later, in 1965, with a more elaborate mathematical framework, 
Zadeh (1965) developed, with ideas similar to Kaplan and Schott’s, the theory of fuzzy 
sets (Williamson, 1994). 

2.2.2 Fuzzy systems 

One of the first practical uses of fuzzy logic was that by Mamdani and Assilian (1975), 
who applied it to develop a control system. Nowadays, fuzzy systems are used in a wide 
variety of situations and technologies, such as in the design and operation of consumer 
products (e.g., washing machines and cameras), in industrial controls (e.g., elevators), in 
large public systems (e.g., the subway) and in medical devices (e.g., cardiac pacemakers) 
(McNeill and Thro, 1994). Despite the numerous fields of application, one of the most 
significant and successful filed where fuzzy logic is used is control problems (Bilkay  
et al., 2004; Ross, 2004). One recent example is Rodger et al. (2014) who provides an 
interesting example of the use of fuzzy-logic in inventory control to reduce back orders of 
spare parts. 

The use of fuzzy logic as a basis for modelling a production control system is 
justified by the complexity of the problem faced by production managers. Such 
complexity makes the use of conventional mathematical methods more problematic 
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published a parody of James Nicholson’s well-known comic poem “Im-ph-
m”51 and an elegy on the death of William Penman, a local blacksmith and 
popular poet.52 She also weighed in on the local political economy. Her 
poem “The Govan Riveters’ Strike” owes its inspiration to commentar-
ies in the paper’s weekly “State of Trade” column, which was reporting 
on the tensions which arose in the Clyde shipyards when two squads of 
riveters and boilermakers walked out. Ordinarily, Bernstein advocated for 
the working classes, but in this poem her position was consistent with the 
perspective shared by many Glaswegians of differing social backgrounds, 
who regarded strikes as threats to the wealth and progress of Clydeside:

By strikes you’ll never profit.
 ’Tis published far and wide
That strikes have nearly ruined
 The shipyards of the Clyde.
Be wise now, and reflect, lads,
 You’ve children to be fed;
And half a loaf is better
 Than not a bit of bread.53

This poem caused the editor some discomfort. “While we permit the opin-
ions of our correspondent,” he wrote, “we do not of course endorse them; 
it is an easy thing to say but exceedingly difficult to prove that either strikes 
or trades-unions have influenced the Clyde trade in any degree.”54 Three 
weeks later, the paper published lines addressed “To Marion Bernstein” in 
which a condescending poet-correspondent requested that she “abstain” 
from expressing “unstable opinions” about “men’s work.”55 Predictably, 
Bernstein refused to be silenced:

 As a woman, I’ll say
 It is womankind’s way
To heed all the affairs of our brothers:
 Very ill would men fare
 Without counsel or care
From their wives, sisters, daughters, or mothers.56

More than most nineteenth-century newspaper poets, Bernstein often 
promoted a dialectical interplay between herself and her readers on mat-
ters reported in the press. The upshot, as Natalie Houston puts it, was a 
“shared public discourse of current events.”57

As a result of the efforts of the poetry editor to encourage diverse opin-
ions on contemporary topics, the Glasgow Weekly Mail began to receive 
a deluge of submissions. At the end of 1875, the editor announced in the 

The specificity of downregulation by CASP3 at the
each of the most statistically significant and repressed
(>20 %) binding sites was further confirmed by compar-
ing wild-type 3′-UTR repression to the repression of a
corresponding reporter with 2-3 point mutations in each
seed binding region (Fig. 2b, Table 1). Three of the miR-
NAs that showed significant repression each had two
possible sites (Fig. 1), so we individually mutated each
site. The HITS-CLIP data show far less Argonaute bind-
ing at the BART8A, BART2A, and BART22A sites rela-
tive to their partner B sites (Fig. 1). In the case of
BART2, the “B” site appeared to be more functional than
the A. Mutation of the BART 22 “A” site alone was suffi-
cient to de-repress the reporter almost completely
(Fig. 2b), but mutation of the “B” site also showed sig-
nificant derepression, suggesting that these two sites

may work synergistically even though they are 312 nt
apart (Table 1), because loss of either single site elimi-
nates repression. In contrast, the weak BART8 repres-
sion via two sites appears to be roughly equal and
additive (Fig. 2b). In total, our luciferase assay validates
direct, reproducible, varying repression of the CASP3
3′-UTR reporter by BARTs 4, 3, 13, 8, 7, 1, 2, and 22.
Given that these miRNAs significantly repress protein

made from a reporter construct, we hypothesized that
we might also see an effect on endogenous levels of
CASP3 protein. Thus, we transfected individual syn-
thetic EBV miRNAs into HEK293T cells, which lack en-
dogenous EBV miRNAs, to confirm downregulation of
endogenous CASP3 protein by Western blotting. CASP3
was downregulated most significantly by BART22 but
also weakly by BARTs 8, 7, 1, and 2 (Fig. 3).
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Fig. 2 EBV miRNAs repress a full-length luciferase-Caspase 3 3′-UTR reporter. HEK293T cells were co-transfected with the designated luciferase-Caspase
3 reporters and either total synthetic control miRNA duplex (CTL) or an EBV miRNA predicted to base pair with the Caspase 3′-UTR (Table 1 includes all
WT and mutant sequences). Firefly/Renilla luciferase ratios were normalized to the same reporter transfected with the negative control miRNA (CTL). a
Wild type (WT) Caspase 3 is repressed significantly by nine EBV miRNAs. b WT repression is compared to loss of repression of the relevant mutant for
each of the miRNAs that showed the greatest WT repression. In all luciferase assays, mean values were from at least four independent transfections.
Error bars, standard deviation; P values from two-tailed Student’s t-tests of noted pairs, *P < 0.0001, **P < 0.01
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In January, February, and March of the first school year, children were invited to write for half an hour in response

to three prompts (one story each time): a story about “a conflict with a classmate that really happened to you,” “some-

thing that happened on the playground,” and “a time when a friend did not act like a friend.” Four children were absent or

declined to write all three prompts. In March of the second school year, children again wrote in response to the conflict

prompt, with 23 children absent or declining to contribute a story. (Because of concerns for the use of children’s class-

time, we did not obtain permission to collect the two additional stories in the second year.)

2.3 | Measures

2.3.1 | Peer nomination measures

To assess disliking by classmates, we gave students a class roster and asked them to circle the names of classmates they

liked least. We standardized by classroom the number of nominations each child received to account for differences in

class size.

We assessed children’s judgments about their classmates’ peer victimization using three items from the class play pro-

cedure described above. Four items drawn from Perry, Kusel, and Perry (1988) were combined to create a measure of

peer-nominated victimization (a5 .89 in Year 1 and .87 in Year 2): “someone who gets picked on by other kids,” “a person

who gets called names by other kids,” “a person kids make fun of,” and “someone who gets picked on by others.”

2.3.2 | Self-report measure

We assessed self-reported loneliness by averaging responses on a 16-item Loneliness questionnaire (e.g., “I don’t have any-

one to play with at school;” Asher, Hymel, & Renshaw, 1984). Children responded to each item using a 5-point Likert scale

(15 not true at all; 55 always true;) and this formed an internally consistent scale (a5 .92 in Year 1 and .93 in Year 2).

2.3.3 | Narrative measures

We transcribed and segmented stories into subject-predicate units, with all identifying information removed. All narra-

tive measures in Year 1 were independently assessed by two undergraduate coders, who trained with narratives col-

lected from another corpus. They achieved reliability with the authors and with each other using a random sample of

20% of the stories. Inter-rater reliabilities, ranged from r5 .84 to .98. The authors, who had previously achieved reli-

ability with one another and with the student researchers, coded all the stories in Year 2.

Narrative coherence was reliably assessed using the Narrative Coherence Coding Scheme (Baker-Ward, Bauer, Fivush,

Haden, Ornstein, & Reese, 2007). We scored each story on a scale from 0 to 3 on three subscales. Context ratings

assessed the author’s orientation of the listener to time and place of the events described in the story. Chronology rat-

ings were based on the ordering of the actions reported in the story. Ratings of theme assessed the meaning-making

aspect of the narrative, including elaborations, evaluations, causal linkages, and resolutions.

Reports of motives comprised the number of subject-predicate units that included at least one report of a protago-

nist’s goals, reasons, or desired outcomes. For example, “I tried to walk away but I wanted to get my ball back” included

two motives, one in each clause.

Moral concerns were coded as the number of subject-predicate units containing any evaluative comments or

explicit moral assertions). This included deontic auxiliaries (e.g., should, ought), explicit statements of rules (e.g., “no run-

ning in the hallway”), use of moral evaluative terms (e.g., guilty, proud), or explicitly moral expressions (e.g., “teaching

him a lesson”).

3 | RESULTS

In the present study, we explored associations between narrative skills and peer adjustment across two school years.

Preliminary analyses revealed no main effects for prompt type on any of our narrative measures and only a few inter-

actions between prompt type, sex of author, and grade; therefore, we averaged measures over the three stories for

Year 1. We report descriptive data in Table 1, including means, standard deviations, and inter-correlations for the five
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their favorite poets and writers, and 
about how their languages work.

We know, too, that the ELL 
environment presents many chal-
lenges to reading and writing 
teachers, not least of which is 
encouraging a classroom culture 
that can be accessed and used 
by all students. Therefore, as we 
developed our lesson plan, we 
recalled that many of our ELL 
learners drew upon a rich Chinese 
literary tradition that is not always 
honored in the introductory com-
position classroom environment; 
it is quite often entirely ignored 
in lieu of promoting culturally 
specific texts written by Western 
writers. Therefore, to honor our 
students’ rich literary traditions 
and to change the dynamics of 
the class in a playful manner, we 
decided to begin with these learn-
ers and did a little bit of investi-
gating into Chinese poetry. Over 
and over again, the same poem 
came up in our searches: Li Bai’s 
famous and deceptively simple 
quatrain 靜夜思 , often trans-
lated to English as “Quiet Night 
Thoughts.” We printed out copies 
of the poem in the original Chi-
nese on large sheets of paper: 

静夜思 
床前明月光    
疑是地上霜    
举头望明月    
低头思故乡 
 

 

Bridging Literacies: 
Poetic Translation as an 
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Two months into our first semes-
ter teaching developmental read-
ing at our former institution, 
we noticed a distinct hierarchy 
emerging between levels of per-
ceived ownership students felt 
over the material: the ELL stu-
dents were frequently deferring to 
their more proficient partners and 
silencing themselves in the pro-
cess. The majority of our students 
were multilingual, speaking Man-
darin Chinese, Turkish, Korean, 
and German as first languages, 
though some of our students were 
monolingual English speakers. Up 
to this point in the semester, we 
had been engaged in an English 
language immersive environment, 
encouraging all students to speak 
and write in the target language. 
However, we realized that if we 
wanted to promote the idea that 
we are all learners of English, we 
needed to address that explicitly 
in class. We decided to do some-
thing radical.

We decided to introduce 
translation.

The use of translation in the 
composition classroom is a com-
plicated issue. Though some 
scholars have argued that courses 
for linguistically diverse students 
require a methodology that values 
students’ “multi- competence,” or 
a mind with “two grammars,” the 
prevailing assumption for many 
teachers and instructors is that 
permitting home languages and 
integrating translation leads stu-
dents to develop a language crutch 
(Cook 557). Critics of translation 
often argue it is a descriptive— as 
opposed to prescriptive— method 
that concentrates on rules and 
vocabulary, rather than natural 
acquisition (Huang). We believe 
that these criticisms follow a lim-
iting assumption, especially in 
light of new research demonstrat-
ing how the effects of globalization 
have made acts of translation an 
ever- important theme for writing 
teachers to discuss in their classes 
(Leonardi). Instead of keeping 
translation entirely out of the class-
room or embracing it too heavily, 
we believe there is a third way: that 
translation can be brought into the 
classroom not to promote the idea 
of rules and regulations, but rather 
to invite students to dialogue, to 
speak with their classmates about 
their home communities, about 
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The 1909 Plan of Chicago 101

Figure 5: “Chicago: General Diagram of Exterior Highways Encircling and Radiating from the City.” “Plan
of Chicago” Pl. 40, Chicago IL, 1909. Daniel H. Burnham and Edward H. Bennett architects. Ryerson and
Burnham Libraries Book Collection, Ryerson and Burnham Archives, The Art Institute of Chicago, Digital File
#000000_150126-002.

City life has attractions that make a strong appeal to human nature. Opportunities for
large success, for wealth and power and social consideration, for amusement and the
cultivation of taste, are greater for the average person in the city than in the country. (33,
emphasis added)

Note that this quote equates human nature with desires for success, wealth, power, and so forth,
presenting a specific understanding of human nature, one that supports the commercial interests of
the planners. The assumption of and appeal to a universal human nature also exists in the moves for
legitimating specific design recommendations. For example, when discussing the organization of

INCREASED ENGAGEMENT OR REDUCED EXHAUSTION: WHICH
ACCOUNTS FOR THE EFFECT OF JOB RESOURCES ON SALESPERSON JOB

OUTCOMES?

Lucy M. Matthews, Alex R. Zablah, Joe F. Hair, and Greg W. Marshall

Given the stressful nature of sales jobs, research has historically emphasized the importance of
reducing exhaustion for promoting desired salesperson job outcomes. Building on data provided by
235 B2B salespeople, this study finds that while reducing exhaustion is important, enhancing
engagement may be more critical. Specifically, the results reveal that engagement mediates the
effects of customer orientation, training, and supervisor support on sales performance, but exhaus-
tion does not. Furthermore, the results indicate that exhaustion and engagement both mediate the
effects of supervisor support on turnover intentions. Implications of the study’s findings for theory
and practice are discussed.

Sales scholars have long recognized that job resources—
i.e., the physical, psychological, social, and organiza-
tional aspects of the job that stimulate personal devel-
opment and facilitate job demand fulfillment (Bakker
et al. 2007; Schaufeli and Bakker 2004)—are critical
determinants of salesperson job outcomes. For
instance, a recent meta-analysis (Zablah et al. 2012)
demonstrates that customer orientation, construed as
a job resource that rests within the individual
(Schaufeli and Bakker 2004), is an important driver of
performance and turnover intentions among sales (and
service) employees. Similarly, a meta-analysis by
Verbeke, Dietz and Verwaal (2011) concludes that sell-
ing-related knowledge (a job resource partly resulting

from organizational training) is perhaps the most criti-
cal predictor of sales performance.

In amajority of extant research to date, job resources are
posited to improve salesperson job outcomes by reducing
their level of exhaustion, a job state “characterized by a
lack of energy and a feeling that one’s emotional resources
are used up” (Cordes and Dougherty 1993, p. 623). To
illustrate, in a summary of empirical sales research on
burnout, Hollet-Haudebert, Mulki and Fournier (2011)
identify numerous resources that have been linked to
reduced exhaustion (and by extension improved salesper-
son joboutcomes), includingbutnot limited to: supervisor
support (Lewin and Sager 2007; Sand andMiyazaki 2000),
social support (Lee and Ashford 1996), coping resources
(Lewin and Sager 2009; Singh 2000), self-efficacy (Sager,
Strutton and Johnson 2006), feedback (Klein and Verbeke
1999), and job autonomy (Grandey, Fisk and Steiner
2005).

The central role ascribed to exhaustion in sales research
is consistentwith the recognition that boundary-spanning
jobs are stressful, and that reducing the exhaustion result-
ing from such stress is critical to enhancing salesperson job
outcomes (Cordes and Dougherty 1993; Singh, Goolsby
andRhoads 1994) .While job resources are instrumental in
helping to reduce salesperson stress and exhaustion, new
research grounded in positive psychology (Schaufeli and
Bakker 2004) suggests that resources are likely to enhance
salesperson job outcomes not only because they reduce
exhaustion but also because they enhance engagement.

The burgeoning literature on engagement has thus far
defined and operationalized the construct in two different
but related ways. Specifically, Schaufeli and Bakker (2004,
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The history of brass musical instruments is as long and varied as civilization itself. 
Although the recorded history of civilization predates the manufacture of brass by 
several millennia, it is not the material from which the instrument is made that 
classifies a musical instrument as being a member of the brass family. Rather, it is 
the fact that the sound originates from vibrations of the player’s lips. This sound 
from the lips, colloquially referred to by some as a raspberry or Bronx cheer, is the 
driving oscillation for all members of the brass family. During play, the lips open 
and close periodically and release a train of pulses of air into the instrument simi-
lar to the action of the reed of a woodwind instrument, and, indeed, the oscillating 
lips are usually referred to as a lip reed by acousticians. 

Technically, these instruments are called labrosones, and it is not clear when they 
began being referred to as brass instruments or, more correctly, brasswind instru-
ments. To make things more confusing, not all wind instruments made of brass 
are brasswind instruments. Instruments in the brass family have been made from 
wood, shell, animal horn, ceramics, tree bark, various metals, plastic, and even 
human bones. But the saxophone, which is made entirely of brass, is not a brass 
instrument. 

Considering the cultural and geographic diversity of the people who play brass-
wind instruments, the long list of construction materials is not unexpected. In-
deed, the only surprising material in the list may be human bones. It is well-known 
that animal bones were used in antiquity for flutelike instruments (Zhang et al., 
2004; Atema, 2014), and they are still used today as percussion instruments in 
some cultures. But the use of a human bone for a musical instrument is unusual. In 
most cultures, human bone is not an acceptable material from which to make mu-
sical instruments; however, there are documented cases of trumpets made from 
human bones in some Amazonian and Himalayan cultures (Baines, 1976). In an 
interesting note, Baines recounts that after the body of one of the first Europeans 
to be buried near Darjeeling was interred, it was promptly dug up by members of 
a local sect so they could use his “trumpet bones.” Evidently, the femur makes a 
serviceable trumpet and the unfortunate victim was a very tall man.

In addition to the wide variety of materials and shapes, brass instruments may 
have valves, slides, or holes that can be used to play different pitches, or it may 
have none of these. The large catalog of ancient and modern brass instruments 
makes it difficult to address the acoustics of the family in much detail. However, by 
initially limiting the discussion to the most familiar members of the brass family, it 
is possible to understand much of the underlying physics of all brass instruments. 
Therefore, for the purpose of investigating the acoustics of the family of brasswind 
instruments, it is useful to begin by considering a single instrument and then dis-
cussing some of the important differences between this instrument and its siblings. 
To this end, consider the modern trumpet.

The Acoustics of  
Brass Musical Instruments 
All brasswind instruments have several things in common but being  
made of brass is not one of them.
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to celebrate the New YeYeY ar: 2016 marks the
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It is a historic event we all should honor,r,r especially since our award-
winning state park system now is under serious assault by politicians and
bureaucrats.
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Figure 1. Trend in total environmental tax revenues, percent of GDP.
Source. Author’s elaboration using data from Eurostat.

Table 2. Correlation Coefficients.

Ln(dirty exports) Ln(clean exports) Ln(GDPi) Ln(GDPj) Ln(GDPj) Ln(GDP ) EU

Ln(clean exports) 0.562

Ln(GDPi) 0.347 0.469

Ln(GDPj) 0.427 0.529 �0.034

EU dummy 0.334 0.403 0.273 0.518

Ln(environmental

stringency)

�0.109 �0.097 0.638 �0.771 �0.228

Note. All correlations are statistically significant at the 1% level. EU is a dummy variable equal to 1 if a

country is a member of the European Union; 0 otherwise.
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Abstract: This study aims to develop a way to improve the production 
sequencing practice of a case company that manufactures cosmetics located in 
Brazil. Production sequencing is an activity that is part of production planning 
and control. Our goal is to provide ways to reduce sales loss due to product 
stock-outs through new practices found in the literature. Simultaneously, we 
aimed at increasing the number of different items without sales loss thereby 
helping the achievement of sales goals while improving the meeting of overall 
demand for products. The approach proposed here includes the development of demand for products. The approach proposed here includes the development of demand for products. The approach proposed
a decision support tool based on fuzzy logic. Such approach proved to be a 
good alternative to overcome some of the problems encountered in the case 
company production sequencing activity. Furthermore, the developed decision 
support system enabled the organisation decision-making to be more agile and 
dynamic. Additionally, by facilitating the incorporation of environmental 
complexity, our proposed solution helped harmonise decision-making across 
different areas of the company. 

Keywords: fuzzy logic; inventory management; production sequencing; 
systems engineering; cosmetics manufacturing; Brazil. 

In January, February, and March of the first school year, children were invited to write for half an hour in response

to three prompts (one story each time): a story about “a conflict with a classmate that really happened to you,” “some-

thing that happened on the playground,” and “a time when a friend did not act like a friend.” Four children were absent or

declined to write all three prompts. In March of the second school year, children again wrote in response to the conflict

prompt, with 23 children absent or declining to contribute a story. (Because of concerns for the use of children’s class-

time, we did not obtain permission to collect the two additional stories in the second year.)

2.3 | Measures

2.3.1 | Peer nomination measures

To assess disliking by classmates, we gave students a class roster and asked them to circle the names of classmates they

liked least. We standardized by classroom the number of nominations each child received to account for differences in

class size.

We assessed children’s judgments about their classmates’ peer victimization using three items from the class play pro-

cedure described above. Four items drawn from Perry, Kusel, and Perry (1988) were combined to create a measure of

peer-nominated victimization (a5 .89 in Year 1 and .87 in Year 2): “someone who gets picked on by other kids,” “a person

who gets called names by other kids,” “a person kids make fun of,” and “someone who gets picked on by others.”

2.3.2 | Self-report measure

We assessed self-reported loneliness by averaging responses on a 16-item Loneliness questionnaire (e.g., “I don’t have any-

one to play with at school;” Asher, Hymel, & Renshaw, 1984). Children responded to each item using a 5-point Likert scale

(15 not true at all; 55 always true;) and this formed an internally consistent scale (a5 .92 in Year 1 and .93 in Year 2).

2.3.3 | Narrative measures

We transcribed and segmented stories into subject-predicate units, with all identifying information removed. All narra-

tive measures in Year 1 were independently assessed by two undergraduate coders, who trained with narratives col-

lected from another corpus. They achieved reliability with the authors and with each other using a random sample of

20% of the stories. Inter-rater reliabilities, ranged from r5 .84 to .98. The authors, who had previously achieved reli-

ability with one another and with the student researchers, coded all the stories in Year 2.

Narrative coherence was reliably assessed using the Narrative Coherence Coding Scheme (Baker-Ward, Bauer, Fivush,

Haden, Ornstein, & Reese, 2007). We scored each story on a scale from 0 to 3 on three subscales. Context ratings

assessed the author’s orientation of the listener to time and place of the events described in the story. Chronology rat-

ings were based on the ordering of the actions reported in the story. Ratings of theme assessed the meaning-making

aspect of the narrative, including elaborations, evaluations, causal linkages, and resolutions.

Reports of motives comprised the number of subject-predicate units that included at least one report of a protago-

nist’s goals, reasons, or desired outcomes. For example, “I tried to walk away but I wanted to get my ball back” included

two motives, one in each clause.

Moral concerns were coded as the number of subject-predicate units containing any evaluative comments or

explicit moral assertions). This included deontic auxiliaries (e.g., should, ought), explicit statements of rules (e.g., “no run-

ning in the hallway”), use of moral evaluative terms (e.g., guilty, proud), or explicitly moral expressions (e.g., “teaching

him a lesson”).

3 | RESULTS

In the present study, we explored associations between narrative skills and peer adjustment across two school years.

Preliminary analyses revealed no main effects for prompt type on any of our narrative measures and only a few inter-

actions between prompt type, sex of author, and grade; therefore, we averaged measures over the three stories for

Year 1. We report descriptive data in Table 1, including means, standard deviations, and inter-correlations for the five
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exhibition review

Kabas and Couture: Contempo-Kabas and Couture: Contempo-Kabas
rary Ghanaian Fashion
Harn Museum of Art
Gainesville, FL
February 24–August 23, 2015

reviewed by MacKenzie Moon Ryan

The general museum-going public may have 
little idea of how vibrant and contemporary 
Africa really is. Thanks to exhibitions such 
“Kabas and Couture: Contemporary Ghanaian 
Fashion,” viewers can see firsthand that Afri-
can fashion systems are dynamic, changing, 
and thoroughly of-the-moment (Fig. 1). 

Guest curated by Christopher Richards, 
University of Florida alumnus, Mellon Post-
doctoral Fellow at the Centre for the Creative 
Arts of Africa in Johannesburg, and most 
recently Assistant Professor of Art History 
at Brooklyn College, the exhibition is based 
on his dissertation—the culture of fashion in 
Accra, Ghana from 1953–2013 (Richards 2014); 
Susan Cooksey, Curator of African Art at the 
Samuel P. Harn Museum of Art, served as 
organizing curator. Although Richards gently 
nods to historical precedents, including gar-
ments and textiles that serve as inspiration, 
his focus is largely on the recent haute couture 
fashion industry centered in Accra.

“Kabas and Couture” makes its focal point 
what many recent exhibitions include only 
as supporting evidence. In the last five years, 
at least two dozen exhibitions have focused 
on African textiles and dress, and many have 
displayed contemporary haute couture as an 
example of formally trained designers’ use of 
African textiles. This exhibition instead takes 
couture designs as its theme, explaining only 
briefly the textiles used to construct each gar-
ment. The exhibition is also among the first 
to focus specifically on a fashion scene in one 
African country, moving away from continent-
wide or Western-centric approaches to fash-
ion. This concentrated approach is appealing 
for experts and novices alike, for an exhibition 
devoted to one fashion scene sets the stage for 
others to follow as scholars increasingly turn 
their attention to historical and contemporary 
African fashion (Rovine 2015, Hansen and 
Madison 2013, Gott and Loughran 2010). 

Balancing historical and contemporary, 
men’s and women’s, everyday and haute cou-

Fenton. Bentor’s essay, “A Historical Under-
standing of Ukara Cloth,” briefly summarizes 
the origins and continued production of this 
important tradition. Perhaps the most intrigu-
ing aspect of ukara cloth creation is that its 
sole dyers, members of the Ezillo commu-
nity, have no knowledge of the Ekpe society 
or its symbols: they simply follow the instruc-
tions they receive. Each cloth is individually 
designed and commissioned, and the secret 
symbols—figurative, geometric, and abstract 
images—are meaningless to the Ezillo artists. 
This is truly a case of “known unknowns.”

Bentor hypothesizes that the relationship 
of secret societies and trade networks served 
to bring different cultural groups together in 
this complex system. Stemming from several 
indigo dyeing complexes in Nigeria, Aro trad-
ers apparently provided the link to Ekpe cul-
tural traditions.

Fenton’s essay, “Knowledge in Motion: 
Reading and Performing Ukara Nsibidi,” 
details some of the uses of ukara cloth, pri-
marily in terms of its presentation—both 
graphically and in performance—of the 
famous nsibidi symbol system. As Fenton’s 
research well documents, each Ekpe mem-
ber must perform nsibidi-based gestures and 
dances during initiations and meetings. The 

booklet in combination with the exhibition’s 
video and photographic displays encourages 
viewers to realize the continued vitality of this 
innovative Ekpe tradition. Overall, this excel-
lent exhibition vividly stresses not only that 
such fraternal societies remain alive and well 
in southern Nigeria but that they are reinvigo-
rating ancient cultural traditions. 

The combination of the “Ukara” and “Auto-
Graphics” exhibits presented a variety of 
fruitful comparisons. Just as Victor Ekpuk 
experiments with various dynamic graphic 
forms, Ekpe members develop fluid perfor-
mative visual forms based on nsibidi signs. 
The works presented in both exhibitions illus-
trate the dynamic creativity of contempo-
rary African artists as both urban and rural 
participants continue to develop their arts 
by expanding and modifying meanings and 
materials. Clearly these artists use the “old” to 
express the “new” in endlessly creative ways.  
Ekpuk “performs” innovative commentar-
ies on contemporary issues and Ekpe society 
members use their cloth and symbols to pres-
ent themselves and their enhanced status in 
imaginative demonstrations.

Although Dartmouth College does not have 
an extensive African Studies program, it is 
clear that the Hood Museum of Art is com-
mitted to regular presentations of African art. 
While the Hood was highlighting this pair 
of exhibitions, a display of African weapons 
remained on view on the first floor. This is 
presentation was ably curated by Ugochukwu-
Smooth Nzewi, the Hood Museum of Art’s 
first curator dedicated to the arts of Africa.

Philip M. Peek is Professor Emeritus, Drew 
University. He is currently completing his study 
of the Lower Niger Bronze Industries. ppeek@
drew.edu

4 Panoramic view of “Ukara: Ritual Cloth of 
the Ekpe Secret Society,” Hood Museum of Art, 
Dartmouth College, April 28–August 2, 2015. 
Photo: Jeff Nintzel; © Hood Museum of Art

Discussion
In the time since the publication of our high-throughput
experiment that proposed CASP3 as a target of EBV
miRNAs, several groups have published conflicting evi-
dence of this interaction [11, 18, 22, 24, 25]. Here we
confirmed that human CASP3 is a direct target of nine
EBV BART miRNAs in luciferase assays by testing all ca-
nonical, predicted sites. Three of these miRNAs detect-
ably, independently repressed endogenous CASP3 in
HEK293T cells.
To complement our reporter assays, we used high levels

of individual synthetic EBV miRNAs to demonstrate de-
tectable repression of endogenous CASP3 protein on the
part of select EBV miRNAs (Fig. 3). The levels of miRNA
used in this proof-of-principle experiment are probably
not physiologically attainable, but others have docu-
mented the effect of EBV miRNA expression on CASP3
protein levels and downstream effects on its substrate
PARP (a measure of CASP3 activity) in both B cells and
epithelial cells that are models for EBV infection. For ex-
ample, CASP3 and cleaved PARP increase when AGS epi-
thelial cells are treated with an inhibitor of BART20-5p.
While BART20-5p is not likely a direct repressor of the
CASP3 transcript, it represses BAD, a pro-apoptotic pro-
tein upstream of CASP3 [22]. Similarly, in EBV-infected B
cells, CASP3 protein increases when all of the BARTs are
deleted from the M81 strain [24]. Because the BART miR-
NAs target so many apoptotic transcripts [11, 17, 18], the
effect of each individual EBV miRNA on CASP3 protein
levels may vary. Thus, the luciferase assay is perhaps the
best way to probe direct targeting of a given transcript.
The dual luciferase reporter assay undertaken in a cell

line lacking relevant endogenous miRNAs remains the
gold standard in the validation of direct targeting by
miRNAs. Kang et al. (2015) recently conducted a re-
porter assay experiment similar to ours but only tested
five miRNAs that had exerted an anti-apoptotic pheno-
type when expressed alone in their epithelial (gastric car-
cinoma) cell model (BARTs 3, 6, 8, 16, 22). The authors
concluded that none of these miRNAs significantly re-
pressed their CASP3 luciferase reporter in HEK293T

cells. This conclusion may be explained by two key dif-
ferences in our experimental designs: (1) the differing
identity of our negative controls, and (2) the origin of
our miRNAs. Cognizant that ectopic expression/trans-
fection of both miRNAs and luciferase reporters skews
the natural stoichiometry within a cell [31], and syn-
thetic miRNAs accumulate well above physiologically at-
tainable levels [32], all of our data are normalized to
repression by a equal amounts of a transfected synthetic
miRNA that does not repress our target of interest ra-
ther than a “mock” or “empty vector” transfection. Our
synthetic miRNA duplexes may have accumulated to
higher levels relative to the reporter than the miRNAs
expressed from transduced lentiviral vectors employed
by Kang et al, since those miRNAs presumably required
standard biogenesis processing.
The BART miRNAs are expressed together in large

clusters and likely operate in tandem [3, 19, 33]. Multiple
miRNA binding sites in a single 3′-UTR are additive, so
major targets of EBV miRNAs would have several miRNA
binding sites, as appears to be the case for CASP3. Indeed,
expression of BART miRNA clusters in B cells and AGS
epithelial cells correlates with CASP3 depletion [20, 24]. If
miRNA seed binding sites are 8 ~ 40 nt separated, repres-
sion is likely synergistic [14]. In CASP3 we noted one such
potential case: the seed site for BART4 is 10 nt away from
the seed site for human miRNA let-7. Further, while not
highly expressed, let-7 is present in EBV+ Jijoye cells at
approximately the same level as EBV-miR-BART5 or
BART20-3p [18]. Human and viral miRNAs have been
previously shown to co-target transcripts [17, 18], and it is
possible that the effectiveness of BART4 repression is en-
hanced by its proximity to the let-7 site. TargetScan
Human identified one other conserved but weaker poten-
tial binding site for a human miRNA: hsa-miR-138 (Fig. 1)
[27]. MiR-138 is expressed at levels comparable to BART5
and let-7 in Jijoye cells [18], but our HITS-CLIP data do
not overlap with this site, and no others have validated its
direct regulation of CASP3. Consistent with this is the re-
cent finding that miR-138 inhibits TNF-α-induced apop-
tosis in the human intervertebral disc, where an inhibitor
of miR-138 dramatically suppressed the expression of
cleaved CASP3 [34].
A previous study showed downregulation of CASP3 by

BARTs 1-3p and 16 [25]. While our luciferase assay
showed CASP3 repression upon treatment with BART1,
we, like others [11], were unable to confirm their find-
ings in the case of BART16. This is probably explained
by the absence of true seed binding sites for BART16.
The potential binding sites on the 3′-UTR of CASP3
contain a non-canonical Watson-Crick base pair in one
nucleotide position of the seed region (Table 1). Non-
canonical binding has been reported between human
miRNAs and mRNAs, including seed regions binding
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Fig. 3 Select EBV miRNAs repress endogenous Caspase 3 protein.
HEK293T cells were transfected with the denoted control or EBV
miRNA. Western blots of extracts prepared 24 h post-transfection
were probed for endogenous proteins with anti-Caspase 3 or
anti-tubulin antibodies. Normalized CASP3 levels from triplicate
experiments are reported below with the S.E.M

Source: Compiled by authors. 

Figure 2. Institutional Model of Social Enterprise Scalability

Source: Compiled by authors, based on A.T. Kearney (2015).

and behaviors increased awareness and support for the diversity of solar power options for off-f solar power options for off-f solar power options for off grid customers.
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In fuzzy logic, the degree of membership of an element to a set is generally 
represented by a range from 0 to 1, with 1 representing total belonging to a group and 0 
the opposite; in this way, an element may belong to a set that represents it to a greater or 
lesser degree. This concept is also referred to as ‘typicality’, where not all members of a 
set are equally good representatives of it, some being more representative than others 
(Dubois and Prade, 1996). By eliminating the sharp boundaries between sets, fuzzy set 
theory introduces a way of dealing with the vagueness and imprecision of elements 
(Ross, 2004). 

A membership function is an abstract notion that mathematically represents the 
degree to which an element belongs to a set (Klir and Yuan, 1995; Kasabov, 1998; Ross, 
2004; Dubois, 2011). The membership function must be interpreted considering context, 
and its power to express the characteristics of a set must be sufficiently strong (Klir and 
Folger, 1988); therefore, the construction of a membership function is of critical 
importance (Ross, 2004). The construction of membership functions is discussed further 

 fuzzy systems. 

2.2.1 Dealing with uncertainty 

Zadeh (1965) was not the first piece of research to introduce the concept of accepting and 
dealing with uncertainty in real world phenomena. For long, people have been thinking 
about aspects that are today part of fuzzy logic, such as degree of membership (or levels about aspects that are today part of fuzzy logic, such as degree of membership (or levels about aspects that are today part
of similarity) of elements to sets and the insufficiency of traditional mathematics to 
handle the complexity and vagueness of the real world. 

Important steps in this direction were taken by Max Black in his 1937 study, which 
considered the extent to which objects were members of a set (McNeill and Thro, 1994). 
A second early contribution worth mentioning is that by Abraham Kaplan and Hermann 
Schott in their 1951 study, which developed a theory of sets in which membership is a 
matter of degree. They incorporated in their study mathematical calculations present in 
classical set theory, such as intersection, union, complementation and subsets 
(Williamson, 1994). Later, in 1965, with a more elaborate mathematical framework, 
Zadeh (1965) developed, with ideas similar to Kaplan and Schott’s, the theory of fuzzy 
sets (Williamson, 1994). 

2.2.2 Fuzzy systems 

One of the first practical uses of fuzzy logic was that by Mamdani and Assilian (1975), 
who applied it to develop a control system. Nowadays, fuzzy systems are used in a wide 
variety of situations and technologies, such as in the design and operation of consumer 
products (e.g., washing machines and cameras), in industrial controls (e.g., elevators), in 
large public systems (e.g., the subway) and in medical devices (e.g., cardiac pacemakers) 
(McNeill and Thro, 1994). Despite the numerous fields of application, one of the most 
significant and successful filed where fuzzy logic is used is control problems (Bilkay  
et al., 2004; Ross, 2004). One recent example is Rodger et al. (2014) who provides an 
interesting example of the use of fuzzy-logic in inventory control to reduce back orders of 

The use of fuzzy logic as a basis for modelling a production control system is 
justified by the complexity of the problem faced by production managers. Such 
complexity makes the use of conventional mathematical methods more problematic 
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published a parody of James Nicholson’s well-known comic poem “Im-ph-
m”51 and an elegy on the death of William Penman, a local blacksmith and 
popular poet.52 She also weighed in on the local political economy. Her 
poem “The Govan Riveters’ Strike” owes its inspiration to commentar-
ies in the paper’s weekly “State of Trade” column, which was reporting 
on the tensions which arose in the Clyde shipyards when two squads of 
riveters and boilermakers walked out. Ordinarily, Bernstein advocated for 
the working classes, but in this poem her position was consistent with the 
perspective shared by many Glaswegians of differing social backgrounds, 
who regarded strikes as threats to the wealth and progress of Clydeside:

By strikes you’ll never profit.
’Tis published far and wide

That strikes have nearly ruined
The shipyards of the Clyde.

Be wise now, and reflect, lads,Be wise now, and reflect, lads,Be wise now
You’ve children to be fed;You’ve children to be fed;Y

And half a loaf is better
Than not a bit of bread.53

This poem caused the editor some discomfort. “While we permit the opin-
ions of our correspondent,” he wrote, “we do not of course endorse them; 
it is an easy thing to say but exceedingly difficult to prove that either strikes 
or trades-unions have influenced the Clyde trade in any degree.”54 Three 
weeks later, the paper published lines addressed “To Marion Bernstein” in 
which a condescending poet-correspondent requested that she “abstain” 
from expressing “unstable opinions” about “men’s work.”55 Predictably, 
Bernstein refused to be silenced:

As a woman, I’ll say
It is womankind’s way

To heed all the affairs of our brothers:
Very ill would men fareVery ill would men fareV
Without counsel or care

From their wives, sisters, daughters, or mothers.56

More than most nineteenth-century newspaper poets, Bernstein often 
promoted a dialectical interplay between herself and her readers on mat-
ters reported in the press. The upshot, as Natalie Houston puts it, was a 
“shared public discourse of current events.”57

As a result of the efforts of the poetry editor to encourage diverse opin

17Edward H. Cohen and Anne R. Fertig

The specificity of downregulation by CASP3 at the may work synergistically even though they are 312 nt
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Fig. 2 EBV miRNAs repress a full-length luciferase-Caspase 3 3′-UTR reporter. HEK293T cells were co-transfected with the designated luciferase-Caspase′-UTR reporter. HEK293T cells were co-transfected with the designated luciferase-Caspase′
3 reporters and either total synthetic control miRNA duplex (CTL) or an EBV miRNA predicted to base pair with the Caspase 3′-UTR (Table 1 includes all
WT and mutant sequences). Firefly/Renilla luciferase ratios were normalized to the same reporter transfected with the negative control miRNA (CTL). a
Wild type (WT) Caspase 3 is repressed significantly by nine EBV miRNAs. b WT repression is compared to loss of repression of the relevant mutant for
each of the miRNAs that showed the greatest WT repression. In all luciferase assays, mean values were from at least four independent transfections.
Error bars, standard deviation; P values from two-tailed Student’s t-tests of noted pairs, *t-tests of noted pairs, *t P < 0.0001, **P < 0.01
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In January, February, and March of the first school year, children were invited to write for half an hour in response

to three prompts (one story each time): a story about “a conflict with a classmate that really happened to you,” “some-

thing that happened on the playground,” and “a time when a friend did not act like a friend.” Four children were absent or

declined to write all three prompts. In March of the second school year, children again wrote in response to the conflict

prompt, with 23 children absent or declining to contribute a story. (Because of concerns for the use of children’s class-

time, we did not obtain permission to collect the two additional stories in the second year.)

2.3 | Measures

2.3.1 | Peer nomination measures

To assess disliking by classmates, we gave students a class roster and asked them to circle the names of classmates they

liked least. We standardized by classroom the number of nominations each child received to account for differences in

class size.

We assessed children’s judgments about their classmates’ peer victimization using three items from the class play pro-

cedure described above. Four items drawn from Perry, Kusel, and Perry (1988) were combined to create a measure of

peer-nominated victimization (a5 .89 in Year 1 and .87 in Year 2): “someone who gets picked on by other kids,” “a person

who gets called names by other kids,” “a person kids make fun of,” and “someone who gets picked on by others.”

2.3.2 | Self-report measure

We assessed self-reported loneliness by averaging responses on a 16-item Loneliness questionnaire (e.g., “I don’t have any-

one to play with at school;” Asher, Hymel, & Renshaw, 1984). Children responded to each item using a 5-point Likert scale

(15 not true at all; 55 always true;) and this formed an internally consistent scale (a5 .92 in Year 1 and .93 in Year 2).

2.3.3 | Narrative measures

We transcribed and segmented stories into subject-predicate units, with all identifying information removed. All narra-

tive measures in Year 1 were independently assessed by two undergraduate coders, who trained with narratives col-

lected from another corpus. They achieved reliability with the authors and with each other using a random sample of

20% of the stories. Inter-rater reliabilities, ranged from r5 .84 to .98. The authors, who had previously achieved reli-

ability with one another and with the student researchers, coded all the stories in Year 2.

Narrative coherence was reliably assessed using the Narrative Coherence Coding Scheme (Baker-Ward, Bauer, Fivush,

Haden, Ornstein, & Reese, 2007). We scored each story on a scale from 0 to 3 on three subscales. Context ratings

assessed the author’s orientation of the listener to time and place of the events described in the story. Chronology rat-

ings were based on the ordering of the actions reported in the story. Ratings of theme assessed the meaning-making

aspect of the narrative, including elaborations, evaluations, causal linkages, and resolutions.

Reports of motives comprised the number of subject-predicate units that included at least one report of a protago-

nist’s goals, reasons, or desired outcomes. For example, “I tried to walk away but I wanted to get my ball back” included

two motives, one in each clause.

Moral concerns were coded as the number of subject-predicate units containing any evaluative comments or

explicit moral assertions). This included deontic auxiliaries (e.g., should, ought), explicit statements of rules (e.g., “no run-
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We know, too, that the ELL 
environment presents many chal-
lenges to reading and writing 
teachers, not least of which is 
encouraging a classroom culture 
that can be accessed and used 
by all students. Therefore, as we 
developed our lesson plan, we 
recalled that many of our ELL 
learners drew upon a rich Chinese 
literary tradition that is not always 
honored in the introductory com-
position classroom environment; 
it is quite often entirely ignored 
in lieu of promoting culturally 
specific texts written by Western 
writers. Therefore, to honor our 
students’ rich literary traditions 
and to change the dynamics of 
the class in a playful manner, we 
decided to begin with these learn-
ers and did a little bit of investi-
gating into Chinese poetry. Over 
and over again, the same poem 
came up in our searches: Li Bai’s 
famous and deceptively simple 
quatrain 靜夜思, often trans-
lated to English as “Quiet Night 
Thoughts.” We printed out copies 
of the poem in the original Chi-
nese on large sheets of paper: 

静夜思

床前明月光    
疑是地上霜    
举头望明月    
低头思故乡

Act of Empowerment
Kristin Winet
Rollins College
kwinet@rollins.edu

Ryan L. Winet
Rollins College
rwinet@rollins.edu

Two months into our first semes-
ter teaching developmental read-
ing at our former institution, 
we noticed a distinct hierarchy 
emerging between levels of per-
ceived ownership students felt 
over the material: the ELL stu-
dents were frequently deferring to 
their more proficient partners and 
silencing themselves in the pro-
cess. The majority of our students 
were multilingual, speaking Man-
darin Chinese, Turkish, Korean, 
and German as first languages, 
though some of our students were 
monolingual English speakers. Up 
to this point in the semester, we 
had been engaged in an English 
language immersive environment, 
encouraging all students to speak 
and write in the target language. 
However, we realized that if we 
wanted to promote the idea that 
we are all learners of English, we all learners of English, we all
needed to address that explicitly 
in class. We decided to do some-
thing radical.

The use of translation in the 
composition classroom is a com-
plicated issue. Though some 
scholars have argued that courses 
for linguistically diverse students 
require a methodology that values 
students’ “multi-competence,” or 
a mind with “two grammars,” the 
prevailing assumption for many 
teachers and instructors is that 
permitting home languages and 
integrating translation leads stu-
dents to develop a language crutch 
(Cook 557). Critics of translation 
often argue it is a descriptive—as 
opposed to prescriptive—method 
that concentrates on rules and 
vocabulary, rather than natural 
acquisition (Huang). We believe 
that these criticisms follow a lim-
iting assumption, especially in 
light of new research demonstrat-
ing how the effects of globalization 
have made acts of translation an 
ever-important theme for writing 
teachers to discuss in their classes 
(Leonardi). Instead of keeping 
translation entirely out of the class-
room or embracing it too heavily, 
we believe there is a third way: that 
translation can be brought into the 
classroom not to promote the idea 
of rules and regulations, but rather 
to invite students to dialogue, to 
speak with their classmates about 
their home communities, about 
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The 1909 Plan of Chicago 101

Figure 5: “Chicago: General Diagram of Exterior Highways Encircling and Radiating from the City.” “Plan
of Chicago” Pl. 40, Chicago IL, 1909. Daniel H. Burnham and Edward H. Bennett architects. Ryerson and
Burnham Libraries Book Collection, Ryerson and Burnham Archives, The Art Institute of Chicago, Digital File
#000000_150126-002.

City life has attractions that make a strong appeal to human nature. Opportunities for
large success, for wealth and power and social consideration, for amusement and the
cultivation of taste, are greater for the average person in the city than in the country. (33,
emphasis added)

Note that this quote equates human nature with desires for success, wealth, power, and so forth,
presenting a specific understanding of human nature, one that supports the commercial interests of
the planners. The assumption of and appeal to a universal human nature also exists in the moves for
legitimating specific design recommendations. For example, when discussing the organization of

INCREASED ENGAGEMENT OR REDUCED EXHAUSTION: WHICH
ACCOUNTS FOR THE EFFECT OF JOB RESOURCES ON SALESPERSON JOB

OUTCOMES?

Lucy M. Matthews, Alex R. Zablah, Joe F. Hair, and Greg W. Marshall

Given the stressful nature of sales jobs, research has historically emphasized the importance of
reducing exhaustion for promoting desired salesperson job outcomes. Building on data provided by
235 B2B salespeople, this study finds that while reducing exhaustion is important, enhancing
engagement may be more critical. Specifically, the results reveal that engagement mediates the
effects of customer orientation, training, and supervisor support on sales performance, but exhaus-
tion does not. Furthermore, the results indicate that exhaustion and engagement both mediate the
effects of supervisor support on turnover intentions. Implications of the study’s findings for theory
and practice are discussed.

Sales scholars have long recognized that job resources—
i.e., the physical, psychological, social, and organiza-
tional aspects of the job that stimulate personal devel-
opment and facilitate job demand fulfillment (Bakker
et al. 2007; Schaufeli and Bakker 2004)—are critical
determinants of salesperson job outcomes. For
instance, a recent meta-analysis (Zablah et al. 2012)
demonstrates that customer orientation, construed as
a job resource that rests within the individual
(Schaufeli and Bakker 2004), is an important driver of
performance and turnover intentions among sales (and
service) employees. Similarly, a meta-analysis by
Verbeke, Dietz and Verwaal (2011) concludes that sell-
ing-related knowledge (a job resource partly resulting

from organizational training) is perhaps the most criti-
cal predictor of sales performance.

In amajority of extant research to date, job resources are
posited to improve salesperson job outcomes by reducing
their level of exhaustion, a job state “characterized by a
lack of energy and a feeling that one’s emotional resources
are used up” (Cordes and Dougherty 1993, p. 623). To
illustrate, in a summary of empirical sales research on
burnout, Hollet-Haudebert, Mulki and Fournier (2011)
identify numerous resources that have been linked to
reduced exhaustion (and by extension improved salesper-
son joboutcomes), includingbutnot limited to: supervisor
support (Lewin and Sager 2007; Sand andMiyazaki 2000),
social support (Lee and Ashford 1996), coping resources
(Lewin and Sager 2009; Singh 2000), self-effi), self-effi), self-ef cacy (Sager,
Strutton and Johnson 2006), feedback (Klein and Verbeke
1999), and job autonomy (Grandey, Fisk and Steiner
2005).

The central role ascribed to exhaustion in sales research
is consistentwith the recognition that boundary-spanning
jobs are stressful, and that reducing the exhaustion result-
ing from such stress is critical to enhancing salesperson job
outcomes (Cordes and Dougherty 1993; Singh, Goolsby
andRhoads 1994) .While job resources are instrumental in
helping to reduce salesperson stress and exhaustion, new
research grounded in positive psychology (Schaufeli and
Bakker 2004) suggests that resources are likely to enhance
salesperson job outcomes not only because they reduce
exhaustion but also because they enhance engagement.

The burgeoning literature on engagement has thus far
defined and operationalized the construct in two different
but related ways. Specifically, Schaufeli and Bakker (2004,
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The history of brass musical instruments is as long and varied as civilization itself. 
Although the recorded history of civilization predates the manufacture of brass by 
several millennia, it is not the material from which the instrument is made that 
classifies a musical instrument as being a member of the brass family. Rather, it is 
the fact that the sound originates from vibrations of the player’s lips. This sound 
from the lips, colloquially referred to by some as a raspberry or Bronx cheer, is the 
driving oscillation for all members of the brass family. During play, the lips open 
and close periodically and release a train of pulses of air into the instrument simi

The Acoustics of 
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All brasswind instruments have several things in common but being 
made of brass is not one of them.

Thomas R. Moore

Postal:
Department of Physics

  Rollins College 
  Winter Park, Florida 

32789
  USA

Email:
tmoore@rollins.edu

seen from Chokoloskee Island. TrTrT ibune �le photo

   

   

   

   

degree to which an element belongs to a set (Klir and Yuan, 1995; Kasabov, 1998; Ross, 
2004; Dubois, 2011). The membership function must be interpreted considering context, 
and its power to express the characteristics of 
Folger, 1988); therefore, the construction of a membership function is of critical 
importance (Ross, 2004). The construction of membership functions is discussed further 
in the section on fuzzy systems. 

2.2.1 Dealing with uncertainty 

Zadeh (1965) was not the first piece of resear
dealing with uncertainty in real world phenomena. For long, people have been thinking 
about aspects that are today part
of similarity) of elements to sets and the insufficiency of traditional mathematics to 
handle the complexity and vagueness of the real world. 

Important steps in this direction were taken by Max Black in his 1937 study, which 
considered the extent to which objects were
A second early contribution worth mentioning is that by Abraham Kaplan and Hermann 
Schott in their 1951 study, which developed a theory of sets in which membership is a 
matter of degree. They incorpor
classical set theory, such as intersection, union, complementation and subsets 
(Williamson, 1994). Later, in 1965, with a more elaborate mathematical framework, 
Zadeh (1965) developed, with ideas similar to Kaplan and Schott’s, the theory of fuzzy 
sets (Williamson, 1994). 

2.2.2 Fuzzy systems 

One of the first practical uses of fuzzy logic was that by Mamdani and Assilian (1975), 
who applied it to develop a control system. Nowadays, fuzzy systems are used in a wide 
variety of situations and technologies, such as in the design and operation of consumer 
products (e.g., washing machines and cameras), 
large public systems (e.g., the subway) and 
(McNeill and Thro, 1994). Despite the numerous fields of application, one of the most 
significant and successful filed where fuzzy l
et al., 2004; Ross, 2004). One recent example 
interesting example of the use of fuzzy-logic in inventory control to reduce back orders of 
spare parts. 

The use of fuzzy logic as a basis for 
justified by the complexity of the probl
complexity makes the use of conventional mathematical methods more problematic 

and close periodically and release a train of pulses of air into the instrument simi-
lar to the action of the reed of a woodwind instrument, and, indeed, the oscillating 
lips are usually referred to as a lip reed by acousticians. 

Technically, these instruments are called labrosones, and it is not clear when they 
began being referred to as brass instruments or, more correctly, brasswind instru-
ments. To make things more confusing, not all wind instruments made of brass 
are brasswind instruments. Instruments in the brass family have been made from 
wood, shell, animal horn, ceramics, tree bark, various metals, plastic, and even 
human bones. But the saxophone, which is made entirely of brass, is not a brass 
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shop on June 3, 2015, that resulted in the workshop report 
INCLUDES: Achieving Scale for Inclusion in STEM.17 The workshop 

17www.informalscience.org/sites/default/files/INCLUDES_Convening_Synthesis
.Sep1.pdf.

14www.colorado.edu/eer/research/strategic.html.

16www.nsf.gov/pubs/2016/nsf16544/nsf16544.htm.

15www.portal.advance.vt.edu/index.php/categories/filetype/annotated
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deed, the only surprising material in the list may be human bones. It is well-known 2016deed, the only surprising material in the list may be human bones. It is well-known 
that animal bones were used in antiquity for flutelike instruments (Zhang et al., 2016that animal bones were used in antiquity for flutelike instruments (Zhang et al., 
2004; Atema, 2014), and they are still used today as percussion instruments in 20162004; Atema, 2014), and they are still used today as percussion instruments in 
some cultures. But the use of a human bone for a musical instrument is unusual. In 2016some cultures. But the use of a human bone for a musical instrument is unusual. In 
most cultures, human bone is not an acceptable material from which to make mu2016most cultures, human bone is not an acceptable material from which to make mu-2016-sical instruments; however, there are documented cases of trumpets made from 2016sical instruments; however, there are documented cases of trumpets made from 
human bones in some Amazonian and Himalayan cultures (Baines, 1976). In an 2016human bones in some Amazonian and Himalayan cultures (Baines, 1976). In an 
interesting note, Baines recounts that after the body of one of the first Europeans 2016interesting note, Baines recounts that after the body of one of the first Europeans 
to be buried near Darjeeling was interred, it was promptly dug up by members of 2016to be buried near Darjeeling was interred, it was promptly dug up by members of 
a local sect so they could use his “trumpet bones.” Evidently, the femur makes a 2016a local sect so they could use his “trumpet bones.” Evidently, the femur makes a 
serviceable trumpet and the unfortunate victim was a very tall man.2016serviceable trumpet and the unfortunate victim was a very tall man.

In addition to the wide variety of materials and shapes, brass instruments may 2016In addition to the wide variety of materials and shapes, brass instruments may 
have valves, slides, or holes that can be used to play different pitches, or it may 2016have valves, slides, or holes that can be used to play different pitches, or it may 
have none of these. The large catalog of ancient and modern brass instruments 2016have none of these. The large catalog of ancient and modern brass instruments 
makes it difficult to address the acoustics of the family in much detail. However, by 2016makes it difficult to address the acoustics of the family in much detail. However, by 
initially limiting the discussion to the most familiar members of the brass family, it 2016initially limiting the discussion to the most familiar members of the brass family, it 
is possible to understand much of the underlying physics of all brass instruments. 2016is possible to understand much of the underlying physics of all brass instruments. 
Therefore, for the purpose of investigating the acoustics of the family of brasswind 2016Therefore, for the purpose of investigating the acoustics of the family of brasswind 
instruments, it is useful to begin by considering a single instrument and then dis2016instruments, it is useful to begin by considering a single instrument and then dis-2016-cussing some of the important differences between this instrument and its siblings. 2016cussing some of the important differences between this instrument and its siblings. 
To this end, consider the modern trumpet.2016To this end, consider the modern trumpet.
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Why should we put our trust in men,2016Why should we put our trust in men,
Who oft betray our cause?2016Who oft betray our cause?2016Figure 2016Figure 220162. Marion Bernstein, “I Am Very Glad That I Can Say,” 2016. Marion Bernstein, “I Am Very Glad That I Can Say,” Glasgow Weekly Mail2016Glasgow Weekly Mail, 2016, 

November 2016November 28201628, 2016, 187420161874, 2016, 720167.2016.2016201620162016S. M. James and S. R. Singer2016S. M. James and S. R. Singer

support BP by encouraging the participation of students from 2016support BP by encouraging the participation of students from 
underrepresented groups, whereas many of EHR’s BP programs 2016underrepresented groups, whereas many of EHR’s BP programs 

past decade (Figure 2a). From 2003 through the first quarter of 2016past decade (Figure 2a). From 2003 through the first quarter of 
FY2016, 1002 awards were made, supporting 1713 collabora2016FY2016, 1002 awards were made, supporting 1713 collabora20162016201620162016201620162016201620162016NSF budget request calls for a $15.5 million investment in a 2016NSF budget request calls for a $15.5 million investment in a 
new initiative, the NSF Inclusion across the Nation of Commu2016new initiative, the NSF Inclusion across the Nation of Commu-2016-
nities of Learners of Underrepresented Discoverers in Engineer2016nities of Learners of Underrepresented Discoverers in Engineer-2016-
ing and Science (NSF INCLUDES).2016ing and Science (NSF INCLUDES).16201616 This is one of four priority 2016 This is one of four priority 
areas for the agency for 2016. The goal is to set a bold vision for 2016areas for the agency for 2016. The goal is to set a bold vision for 

the nation that will accelerate adoption of practices that pro2016the nation that will accelerate adoption of practices that pro-2016-
mote inclusive participation in science, scaling up our efforts 2016mote inclusive participation in science, scaling up our efforts 
across a range of institutions.2016across a range of institutions.
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2016
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2016

-
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tors and funded by programs across the agency. A broad range 2016tors and funded by programs across the agency. A broad range 
of research networks emerge from an analysis of the award 2016of research networks emerge from an analysis of the award 
principal and coprincipal investigators (Figure 2b).2016principal and coprincipal investigators (Figure 2b).

We continually learn from both individual projects and pro2016We continually learn from both individual projects and pro-2016-
grams as a whole through program-level evaluation, integrating 2016grams as a whole through program-level evaluation, integrating 
that knowledge into solicitation revisions. For example, from 2016that knowledge into solicitation revisions. For example, from 
our STEP and S-STEM programs, the importance of focusing on 2016our STEP and S-STEM programs, the importance of focusing on 
success, not just access, for students from underrepresented 2016success, not just access, for students from underrepresented 
groups led to an emphasis on pathways through the under2016groups led to an emphasis on pathways through the under-2016-
graduate years, reflected in the most recent S-STEM solicita2016graduate years, reflected in the most recent S-STEM solicita-2016-
tion. From ADVANCE research and evaluation, a tool kit of 2016tion. From ADVANCE research and evaluation, a tool kit of 
Strategies for Effecting Gender Equity and Institutional Infor2016Strategies for Effecting Gender Equity and Institutional Infor-2016-
mation emerged, with guidance on integrating different com2016mation emerged, with guidance on integrating different com-2016-
binations of efforts to achieve specific goals in a given institu2016binations of efforts to achieve specific goals in a given institu-2016-
tional context.2016tional context.14201614

LOOKING FORWARD2016LOOKING FORWARD
The NSF portfolio of projects that carry out research on strate2016The NSF portfolio of projects that carry out research on strate-2016-
gies for BP and do capacity building continues to grow and gen2016gies for BP and do capacity building continues to grow and gen-2016-
erate new knowledge about increasing the participation of all in 2016erate new knowledge about increasing the participation of all in 
STEM and STEM education. For example, the evidence base for 2016STEM and STEM education. For example, the evidence base for 
supporting the success of academic women has emerged 2016supporting the success of academic women has emerged 
through research in the NSF ADVANCE program.2016through research in the NSF ADVANCE program.15201615 Both the 2016 Both the 
success and barriers to success for undergraduate students from 2016success and barriers to success for undergraduate students from 
groups underrepresented in STEM fields are analyzed in the 2016groups underrepresented in STEM fields are analyzed in the 
recent NSF-funded report, 2016recent NSF-funded report, Barriers and Opportunities for 2-Year 2016Barriers and Opportunities for 2-Year 
and 4-Year STEM Degrees: Systemic Change to Support Students’ 2016and 4-Year STEM Degrees: Systemic Change to Support Students’ 
Diverse Pathways2016Diverse Pathways (Malcom and Feder, 2016).2016 (Malcom and Feder, 2016).

Many challenges remain for developing a diverse STEM 2016Many challenges remain for developing a diverse STEM 
workforce and a diverse, STEM-savvy public. To accelerate the 2016workforce and a diverse, STEM-savvy public. To accelerate the 
inclusion of underrepresented groups in STEM, the FY2016 2016inclusion of underrepresented groups in STEM, the FY2016 

FIGURE 2.2016FIGURE 2. Search results for NSF awards containing the term 2016Search results for NSF awards containing the term 
“broadening participation” between 1995 and 2016 using the DIA2.2016“broadening participation” between 1995 and 2016 using the DIA2.
org search engine. (a) Number of awards per year. (b) Networks of 2016org search engine. (a) Number of awards per year. (b) Networks of 
collaborations among award recipients.2016collaborations among award recipients.201620162016201620162016u2016ut2016th2016h F2016Fl2016lo2016or2016ri2016id2016da2016a

r2016re2016en2016na2016a.2016. L2016Li2016ik2016ke2016e a2016an2016no2016ot2016th2016he2016er2016r,2016,
t2016th2016hi2016is2016s e2016ea2016ar2016rl2016ly2016y a2016au2016ut2016tu2016um2016mn2016n
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d2016dr2016ri2016iv2016vi2016in2016ng2016g a2016al2016lo2016on2016ng2016g t2016th2016he2016e F2016Fl2016lo2016or2016ri2016id2016da2016a2016201620162016Scholarship2016201620162016Who oft betray our cause?2016Who oft betray our cause?20162016focus on institutions with high minority enrollment. Initiatives 2016focus on institutions with high minority enrollment. Initiatives 

such as the SBE and EHR’s Science of Broadening Participation 2016such as the SBE and EHR’s Science of Broadening Participation 
(initiated in 2011, currently soliciting proposals through jointly 2016(initiated in 2011, currently soliciting proposals through jointly 
released DCL NSF 15-066; NSF, 2015c) and the Engineering 2016released DCL NSF 15-066; NSF, 2015c) and the Engineering 
Directorate’s Partnerships for Research and Education in 2016Directorate’s Partnerships for Research and Education in 
Materials (PREM) are other examples of programs that are BP 2016Materials (PREM) are other examples of programs that are BP 
focused and invest 100% of their funds in BP through research. 2016focused and invest 100% of their funds in BP through research. 
In the case of PREM, research collaborations between MSIs and 2016In the case of PREM, research collaborations between MSIs and 
research centers or similar facilities are funded by the Division 2016research centers or similar facilities are funded by the Division 
of Materials Research.2016of Materials Research.

Using the publicly available tool Deep Insights, Anytime, 2016Using the publicly available tool Deep Insights, Anytime, 
Anywhere (DIA2; www.dia2.org) to search the NSF award 2016Anywhere (DIA2; www.dia2.org) to search the NSF award 
database, we searched for awards containing the phrase “broad2016database, we searched for awards containing the phrase “broad-2016-
ening participation” and documented a steady increase over the 2016ening participation” and documented a steady increase over the 201620162016201620162016201620162016ROLLINS FACULTY



 

February 23, 2017
 
Dear colleagues,

I am delighted to introduce the 2016 Celebration of Faculty Scholarship. �is program 
began in 2008, and honors those members of our scholarly community who have published 
peer-reviewed books and articles, or who have completed creative works, in the year 2016. 
 
Today, we recognize 267 works by 105 faculty members in the College of Liberal Arts and 
the Crummer Graduate School of Business. Our faculty colleagues are an extraordinary 
group. Rollins, of course, prizes great teaching, but the best teachers are also active scholars 
and creators who incorporate their academic and creative work in their teaching. �us, 
those who publish and create add to disciplinary knowledge, strengthen the academy and 
the community, and uphold Rollins’ tradition of excellence.
 
Please join me in o�ering congratulations to the faculty whose works we are celebrating!
 
With best wishes,

  
Susan Singer, PhD
Provost and Vice President for Academic A�airs
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Society of Winter Park. Freitag & Falk Theater at Trinity 
Preparatory School, Winter Park, FL. January 2016. 

Roos, Joni. Rollins Faculty Showcase. Tiedtke Concert Hall, Rollins 
College, Winter Park, FL. 2016.    

Roos, Joni. “St. Matthew Passion” and “Rossini’s Stabat Mater.” 
81st Annual Bach Festival. Knowles Memorial Chapel, Rollins 
College, Winter Park, FL. February, 2016.  

Roos, Joni. String Quartet Chamber Recital. Melbourne Public 
Library, Melbourne, FL. 2016. 

Schoen, Steven and Carolyn Ellis. Documentary film short. Groaning 
from the Soul. Tampa Bay Underground Film Festival/ Tampa, 
FL. 2016. First public screening December 3, 2016.

Simmons, Rachel. Group Exhibition. Transference. J.K. and Sarah 
Galloway Foundation Community Gallery, Winter Park, FL, 
March 2016.

Simmons, Rachel, Rose Casterline, Joshua Almond, Dana Hargrove, 
Dawn Roe. Faculty Biennial Exhibition. Cornell Fine Arts 
Museum, Rollins College, Winter Park, FL. April 16, 2016-May 15, 
2016.

Simmons, Rachel. The Encounter: Baalu Girma and Zora Neale 
Hurston. UCF, Orlando, FL. February 2016.

Sinclair, John. Conductor. 81st Annual Bach Festival. Knowles 
Memorial Chapel, Rollins College, Winter Park, FL. February-
March, 2016. 

Sinclair, John. Conductor. Bach Festival Spring Concert. Knowles 
Memorial Chapel, Rollins College, Winter Park, FL. April, 2016. 
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Boles, William C. Review of “How to Hold Your Breath by Zinnie 

Harris, and Game by Mike Bartlett” Theatre Journal 68, no. 1 
(2016): 105-108. https://muse.jhu.edu/article/614410. 

Boles, William C. “Performance Reviews of Linda by Penelope 
Skinner and The Wasp by Morgan Lloyd Malcolm.” MIRANDA 
no. 13. Published electronically December 9, 2016.

Boles, William C. “Performance Review of The Solid Life of Sugar 
Water by Jack Thorne.” PARtake: The Journal of Performance 
as Research. March 5, 2016. 

Boles, William C. “The Theatre of David Henry Hwang (book 
review).” Review of The Theatre of David Henry Hwang 
(Bloomsbury Critical Companions), by Esther Kim Lee. Studies 
in Theatre and Performance. May 23, 2016. 

Conway Dato-on, Mary, and Kelly A. Irvin. Jane’s Short & Sweet: 
Purpose, People, and Profit (Cambridge: Harvard Business 
Review, 2016). https://hbr.org/product/jane-s-short-
sweetpurpose-people-and-profit/W16452-PDF-ENG.

Ewing, Hannah. Review of John Moschos’ Spiritual Meadow: 
Authority and Autonomy at the End of the Antique World, by 
Brenda Llewellyn Ihssen. Church History 85, no. 4 (Dec. 2016): 
825-27. 

Fetscherin, Marc, and Renee-Marie Stephano. “The Medical Tourism 
Index.” https://www.medicaltourismindex.com/.

Sinclair, John. Conductor. Berkshire Choral International. She�eld, 
MA. July, 2016. 

Sinclair, John. Conductor. Music Awake! (Recording). Knowles 
Memorial Chapel, Rollins College, Winter Park, FL. April, 
2016. 

Stephenson, Robert. Collaborative Exhibit. Design for Living: John 
Nolen and the Renaissance of New Urbanism. Venice Museum 
and Archives, Venice, FL. September-February, 2016. 

Tomé, Patricia. “Entre Pucheros y Chocolate, Between Stews and 
Chocolate.” Sawpalm 10 (Spring 2016). Published online. 

Zivot, Eric. Actor (role: August). Minneapolis/St. Paul.  Harriet Lake 
Festival of New Plays, Orlando Shakespeare Theater. Orlando, 
FL. November 2016. 

Zivot, Eric. Dialect coach. Butler. Florida Studio Theater. Sarasota, 
FL. December 2016.

Zivot, Eric. Dialect coach. Pygmalian. Mad Cow Theater, Winter 
Park, FL. November 18 - December 18, 2016. 

Zivot, Eric. Dialect coach. Upton Abby an Improvised Comedy of 
English Manners. Annie Russell Theatre, Rollins College. Winter 
Park, FL. November 2016.



Gunter, Michael. “Review of Climate Change and European Security, 
by Richard Youngs.” Review of Policy Research 33, no. 3 (May 
2016): 338–340. 

Gunter, Michael. “Review of How to Think Seriously About the 
Planet: The Case for an Environmental Conservatism, edited by 
Roger Scruton.” Biological Conservation 196 (April 2016): 48-
49. 

Gunter, Michael. “Review of Ten Commitments Revisited: Securing 
Australia’s Future Environment, edited by David Lindenmayer, 
Stephen Dovers, and Steve Morton.” Biological Conservation 
194 (February 2016): 149. 

Heileman, Mark D., Adrian J. Mayer, and Timothy L. Pett. “Examining 
Marketing and Operations Management as a Competitive 
Advantage in the National Football League.”  Proceedings 
from the 27th Annual Production and Operations Management 
Society (POMS) Conference. Orlando, FL. May 6-9, 2016.

Heileman, Mark D. and Timothy L. Pett. “Small Business Innovation: 
Leveraging the Small Business Innovation Research and Small 
Business Technology Transfer Programs.” Proceedings from 
the Association for Small Business and Entrepreneurship 2016 
Conference. New Orleans, LA. September 28-30 2016.

Heileman, Mark D., Timothy L. Pett, and Adrian J. Mayer. “Small 
and Medium-sized Enterprise (SME) Characteristics and 
Performance: An Exploratory Examination of the Census 
Bureau’s Survey of Business Owners.” Proceedings from the 
Association for Small Business and Entrepreneurship 2016 
Conference. New Orleans, LA. September 28-30 2016.

Lewin, Richard, Shree Raj Shrestha, and Daniel S. Myers. “Towards 
an Optimal Strategy for Monopoly: The MEGA Edition 
Using Genetic Algorithms and Simulations”. In Academy of 
Economics and Finance, Papers and Proceedings. Pensacola, 
FL, February 2016. 

 Mayer, Adrian J., Mark D. Heileman, and Timothy L. Pett. “Examining 
Marketing and Operations Management as a Competitive 
Advantage in the National Football League.”  Proceedings 
from the 27th Annual Production and Operations Management 
Society (POMS) Conference. Orlando, FL. May 6-9, 2016.

Mayer, Adrian J., Mark D. Heileman, and Timothy L. Pett. “Small 
and Medium-sized Enterprise (SME) Characteristics and 
Performance: An Exploratory Examination of the Census 
Bureau’s Survey of Business Owners.” Proceedings from the 
Association for Small Business and Entrepreneurship 2016 
Conference. New Orleans, LA. September 28-30 2016.



McLaren, Margaret A. “Review of Planetary Loves: Spivak, 
Postcoloniality, and Theology, edited by Stephen D. Moore and 
Mayra Rivera.” Hypatia Reviews Online: A Journal of Feminist 
Philosophy. http://hypatiaphilosophy.org/HRO/content/
planetary-loves-spivak-postcoloniality-and-theology.

McLaren, Margaret A., and Joshua Mills-Knutsen, eds. “Spaces of 
Control: Confronting Austerity and Repression.” Special issue, 
Radical Philosophy Review 19, no. 2 (2016)

Montgomery, Susan. “Review of Digital Archive of the Guatemalan 
National Police Historical Archive.”  CHOICE. June 2016.

Montgomery, Susan. “Review of Migration to New Worlds.” CHOICE. 
May 2016.

Montgomery, Susan. “Review of The Weight of Shadows: A Memoir 
of Immigration & Displacement, by José Orduña.” Library 
Journal 141, no. 2 (2016): 93.

Myers, Daniel S., Jordan Rickman, Jay Yellen, and Ruzgar Zere. 
“Comparing Exact and Heuristic Algorithms for a Course-
Timetabling Problem.” Proceedings from the 11th International 
Conference on Practice and Theory of Automated Timetabling. 
Undine, Italy. August 23-26, 2016. 

Myers, Daniel S., Shree Raj Shrestha, and Richard A. Lewin. 
“Towards an Optimal Strategy for Monopoly: The MEGA Edition 
Using Genetic Algorithms and Simulations”. In Academy of 
Economics and Finance, Papers and Proceedings. Pensacola, 
FL. February 2016.

Newcomb, Rachel. Review of Spinning Mambo into Salsa: Caribbean 
Dance in Global Commerce, by Juliet McMains. Journal of Latin 
American and Caribbean Anthropology, 21: 377–379. 

Newcomb, Rachel. Review of The Calls of Islam: Sufis, Islamists, 
and Mass Mediation in Urban Morocco, by Emilio Spadola. 
Contemporary Islam 10 (2016): 489-490. 

Newcomb, Rachel. “Restoring Berber Women’s Agency.” Review 
of Moroccan Feminist Discourses, by Fatima Sadiqi. Journal of 
African History 57 no. 3 (2016): 497-499..

Pett, Timothy L., Mark D. Heileman, and Adrian J. Mayer. “Examining 
Marketing and Operations Management as a Competitive 
Advantage in the National Football League.”  Proceedings 
from the 27th Annual Production and Operations Management 
Society (POMS) Conference. Orlando, FL. May 6-9, 2016.



Pett, Timothy L., Mark D. Heileman, and Adrian J. Mayer. “Small 
and Medium-sized Enterprise (SME) Characteristics and 
Performance: An Exploratory Examination of the Census 
Bureau’s Survey of Business Owners.” Proceedings from the 
Association for Small Business and Entrepreneurship 2016 
Conference. New Orleans, LA. September 28-30 2016.

Pett, Timothy L., and Mark D. Heileman. “Small Business Innovation: 
Leveraging the Small Business Innovation Research and Small 
Business Technology Transfer Programs.” Proceedings from 
the Association for Small Business and Entrepreneurship 2016 
Conference. New Orleans, LA, September 28-30 2016.

Poole, Leslie Kemp. “The History of an Imperiled Lagoon.” 
Review of Indian River Lagoon: An Environmental History, by 
Nathaniel Osborn. Journal of Florida Studies 1, no. 5 (2016). 
Published online. http://www.journalo�oridastudies.org/files/
vol0105/05Poole.pdf.

Ryan, MacKenzie Moon. “Kabas and Couture: Contemporary 
Ghanaian Fashion (Exhibition Review).” African Arts 49, no. 2 
(2016): 86-89. https://muse.jhu.edu/

 Yellen, Jay, Daniel S. Myers, Jordan Rickman, and Ruzgar Zere. 
“Comparing Exact and Heuristic Algorithms for a Course-
Timetabling Problem.” Proceedings from the 11th International 
Conference on Practice and Theory of Automated Timetabling. 
Undine, Italy. August 23-26, 2016. 
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