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The present study examined the relative effectiveness of 2 public instructional
communication methods in improving selected predicrors of knowledgesharing
behaviors among communities in the Okavango Delta, Botswana. A total of 120
subjects took part in a quasiexperimental study, with 2 experimental treatments:
(a) visualized PowerPoint presentation and (b) verbal presentation with no visual

aids. The results showed that neither method was more effective than the other,
However, significant differential effects of method by grouping factor, position,
were found among belief and intention measures. The study concluded that

neither method was more effective, but recommended use of integrated public

instructonal communication methods.

Communication of information abour envi-
ronmental conservation s essental for sus
tainable development. However, scientsts have
failed to generate meaningful dialogue with lay-
audience groups: such as policy makers and
local communities, regarding environmental
conservanon issues ( Rhoads, Wilson, Urban, &
Herricks, 1999; Siepen & Wesoup, 2002), Ex-
perts present environmental informaton in a
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complex way, making it difficult for nontech-
nical audiences o understand (Heong & Es
calada, 2005}, This presents communication
challenges that constrain the much-needed di-
alogue and social change in the public sphere.
Contemporary approaches of demonstrating
and explaining environmental scenarios us
ing models and indicators may exacerbate this
problem (DL E. Zimmerman, Akerelrea, Smith,
L O'Reefe, 2006). In additdon, preventative in-
novations, such as enwvironmental conservation,
are complex and uncertain, with the delayed
benefits accruing from them compounding the
problem of effectively communicating what of
ten seems to the public as abstract esoteric
arguments (Rogers, 20031, These communica-
tion challenges underscore the need o explore



effective environmental conservation informa-
ton communication strategies, with a view to
understanding how they contribute 1o the sus
tainable adoption of environmental conserva-
Hon innovatioens,

Advances in informaton and communi-
cations technologies, specifically presentation
software, have presented opportunities to im-
prove diffusion of innowardons in the pub-
lic sphere, as a result of their potental of
enhancing information delivery {Lundgren &
MeMakin, 2004; Meimer, Candy, & Sherpard,
2005; D, E. Zimmerman et al., 2006). The smd-
les suggests that the use of computeraided vi-
sials in environmental management is ideal
for communicating complex scientific and en-
vironmental information, as they facilitate visu-
alization of otherwise abstract phenomena for
ease of understanding.

Against this backdrop, the present study
explored the relatve utility of using visuals and
verbal instructional communication methods
i impacting the predictors of knowledge
sharing behaviors. In comparing the wo
mstructional communication methods, it was
hypothesized that visualized public instruc-
tonal communication method will lead 1o
higher improvement in subjects’ knowledge,
attitucles, beliefs, and intentions than the

raditional verbal method. The smdy resulis
are expected to offer some directions to prac-
titloners  in  environmental  communicanon
and education on effective means of promot-
ing responsible environmental behaviors for
sustainable development.

THEORETICAL FRAMEWORK

The stdy is guided by the theory of reasoned
acton (TREA: Ajzen, 1991) and the responsible
environmental behavior model (EEBR; Hines,
Hungerford, & Tomera, 1986). The theories
seek to explain and predict behaviors that fa-
cilitate social change. The TRA posit intenton
as the lone determinant of behavior, while in-
tenition is a product of subjectve norms and

attimdes. Subjective norms are influenced by
normative beliefs while amtitudes are a funcion
of behavioral beliefs. The REB posmlates that
an individual’s behavior is influenced by two
factors: intenton and sitnational factors. Inten-
tion is a product of cognitive (knowledge) and
affective (attitude, locus of control, and per-
sonal responsibility) factors,

The behavior explored by the present
study is knowledge sharing behavior—with
respect  to  environmental  conservaton
knowledge—viewed as an action taken by
an individual to disseminate acquired knowl-
edge tw other members (Hsu, Ju, Yen, &
Chang, 2007; Ryu, Ho, & Han, 2003). The
choice of the study constructs was informed
bv the specific behavior of interest explored
and the literature. Research has shown that
knowledge is necessary for initiating and in-
forming decision-making, though inadequate
in predicting behaviors (Burger, 2005; Frick,
Kaiser, & Wilson, 2004 Kaiser & Fuhrer, 2003,
However, knowledge becomes an important
factor in this stdy because of the nature of
the behavior examined—knowledge sharing.
Examination of the potendal effect of knowl-
edge in fostering knowledge sharing behaviors
has not been addressed in the knowledge shar-
ing literature. This is so because knowledge
sharing studies relied mostly on TRA/TBP
maddels, which do not posit knowledge as a
factor in explaining human behavior. Various
scholars have demonstrated the role plaved
by attitudes, beliefs, and intention on human
behavior (Hines, Hungerford. & Tomera,
1986; Kuo & Young, 2008). Others have shown
that these factors can be improved through
effective  instructional  communication  ap-
proaches and methods such as using visuals
(Ajzen, 1985; Kennedy, 1994; Meltner et al.
2005; . E. Zimmerman et al., 2006).

The studies relied on either REB or TRA-
based research models, with none explicitly
commbining the two frameworks, Whilst so, stud-
ies have suggested that the explanatory power
of the TRA and REB can be improved by
integrating other theories w either of these

rwo theories (Kuo & Young, 2008; Osbaldiston,
2004; Trumbo & O'Keefe, 2006). This smdy
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integrated the two frameworks by incorporat-
ing requisite constructs deficient from each
to develop an integrated research model. The
study used the knowledge construct of the
REE, belief from the TRA, and artitnde and
intention posited by both theories. By bringing
together the affective and cognitive factors of
human behavior, the research model presents
a pragmatic theoretical guidance of exploring
the contribudon of knowledge in the promo-
ton of envirenmental knowledge diffusion.

LITERATURE REVIEW

Research on visualization versus mraditional
instructional methods abounds n educaton,
though biased to student samples (e.g.. Amare,
2006; Large, 1996). Other smdies from health
have explored the potential of using visuals o
enhance communicadon (Filippatou & Pum-
frey, 1996; Houts, Doak, Doak., & Loscalzo,
2006). In natral resources management, a pi-
oneer study by D, E. Zimmerman et al. (2006)
found that rural adults benefited significantly
from wvisualized presentations than students
and urban residents. They recommended fu-
ture research to focus on adule andiences and
conchided that visualized presentations could
enhance lay publics” understanding of complex
ecological information.

O, Sutheerawarthana, and Minato (200100
compared different information dissemination
methods used by agencies 1o reach raral
publics. The smdy identified weaknesses in
the methods used, thereby rendering informa-
don diffusion nterventions ineffective. They
argued that the conventional environmental
education strategies used by agencies were in-
appropriate ininformal and rural settings. This
may be so because the interventions are mostly
informed by studies conducted in developing
world (Greco, 2005; Lee, 2008), thereby risk-
ing the applicability of the findings to environ-
ments outside developed world. The present
study fills this gap and replicates D E. Zim-
merman et al.’s (2006} study by comparing the

relatdve utllity of two public instructional com-
munication methods on an adult rural popu-
laton engaged in environmental management
programs.

METHODOLOGY

Study Setting and Sampling

The smdy was conducted in the Ngamiland
District in northwestern Botswana (Figure 1).
The kev ecological feature in Ngamiland is the
Okavango Delta, a pristine natral wetland in
southern Africa (Mendelsohn & Obeid, 2004).
The delta is home o multiethnic groups with
a population of about 125,000 people (Central
Statistics Office, 2002}, More than 95% of the
pecple depend directly or indirectly on the nat
ural resources found in the wedand for liveli-
hoods (Mbaiwa, 20025,

The population of the 13 willages (Fig-
ure 1) that participated in the study ranged
herween 157 and 4,359 inhabitants {Central
Statstics Office, 2002). The district houses
a majority of local communities engaged in
community-based natural resources manage-
ment (CBNEM) projects, initated by govern-
ment for collaborative namral resources man-
agement. The study sample comprised leaders
of these CBNEM organizatons.

The sampling frame comprised registrants
on the Ngamiland Districe CBNEM Forum.
From the list of 21 registranes, 13 CBNEM
Board of Trustees groups were randomly sam-
pled. Because the CBNEM Board members
were preexisting groups, it was not possible o
randomly select the subjects. Only groups (in-
dividual boards), wherein subjects were mem-
bers, were randomly selected thereby making
the sampling a probability cluster sample {Arv,

Jacobs, Razavier, & Sorensen, 20097, In a clus-

ter sampling technique, the unit of sampling
is a “natrally” ocourring group of individu-
als. The technique fits the study because it was
feasible o select groups of individuals rather
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Fig. 1. Study Area Map.

than individuals from the accessible popula-
ten. Although the sampling technique was ran-
dom cluster sampling, the sample is a conve-
nience one.

Participants

A total of 120 subjects participated in the
study, The sample was predominantly male
(7L.79%), with subjects’ mean age of 35.95 vears.
Fortvthree percent of the subjects held exec-
utive positions in the Board of Trustees. The

rest are addidonal members (39.29%) and ex-
officio members (17.5%). The demographic
characteristics of the subjects are shown in
Table 1.

Research Design

The study used a quasiexperimental counter-
balanced design. The design was appropriate
because subjects were within intact groups.
Random assignment of subjects was not feasible
as the target group were existing groups (Ary



Table 1

Sociodemographic Characteristics of Study Subjects

Variable N M {50 %% n
Gender Mala .7 26
Famale 283 34
Education 120 2831077
None 1.7 14
Prirnary 28.2 24
Secondary BE.0 GE
Tertiary 5.0 B
Ethnicity Motawana 5.0 &
Moy ai 26.7 32
Mosarwa 275 a3
Mombukushu 25.0 20
Mohararo 5.2 7
Others 10.0 12
Paosition Chairparson 10.8 13
Vice chairperson 9.2 11
Secratary/vice 15.8 19
Treasurar 7.5 9
Additional membear 39.2 47
Ex-officio 17.6 21
Age (years) 120 36.95(13.02)

et al., 2009 Gersten, Baker, & Lloyd, 20007,
The quasiexperimental counterbalanced de-
sign allows subjects to participate in the two
treatments, thereby addressing several intermal
validity concerns. The design is strong in re-
ducing threats to internal validity (Ary et al.,
20049; Shadish, Cook, & Campbell, 2002). Be-
cause all subjects receive the two experimen-
tal reatments, they act as their own controls
and make comparisons between treatments fea-
sible (Cook & Campbell, 1979}, In counterbal-
anced design, the sequence of treatment ad-
ministration is reversed across groups, thereby
rotating any preexisting differences between
the groups.

The selection of the first experimental
reatment—iraditionalverbal presentation, was
done randomly, and was administered to the
first group followed by the visualized presen-
tation, and the order was counterbalanced ac-
cordingly for the subsequent groups. The ap-
proach eliminates the confounding of order
and carrvover effects (Ary et al., 2009; Cook &
Campbell, 1979). In addition, the design en-
abled the study to be conducted in a natural
setting of the subjects.

Data Collection Instrument

Diata was gathered using a retrospective pretest
mstrument (Allen & Nimon, 2007; Hill & Beiz,
2005). The consouct questions were deter-
mined using the TEA and REB smdies and
adapting portions of existing stdies pertain-
ing to the specific domain and subject area
(e.g., Bock, Zmud, Kim, & Lee, 2005 Hamil-
ton, 1991; Hines er al., 1956; Marcinkowski,
19588). The instrument also captured the sub-
jects” demographic variables. Knowledge was
assessed using a 12-tem scale adapted from
instruments used by several scholars to assess
perceived level of knowledge (e.g.. Courell
& Craefe, 1997; Hwang, Kim, & Jeng, 2000;
Marcinkowskl, 19588). Subjects were asked to
rate their perceived level of knowledge ret
rospectively using a 5-point Likert scale rang-
ing from 1 (wery low) to 5 (very high). For
example, subjects were asked to rate their
knowledge of “wildfires or waste management
as an environmental problem in Botswana”
Subjects” arimdes and beliefs wwards knowl-
edge sharing were tapped using 34rem bipo-
lar adjectves. The subjects were asked to



respond to affective bipolar items such as “shar-
ing knowledge with other people is...," “very
good. .. very bad,” “verv enjoyable. .. very un-
enjoyable,” while instrumental adjectives were
covered by “verv beneficial. .. very harmiful,”
“verv important. .. very unimportant.” Subjects’
intenton to share knowledge was measured us
ing a b-point Likert scale ranging from 1 (highly
unlikely) 1o 5 (Fighly Lkely). The G-dtem scale
asked subjects o indicate the likelihood of en-
gaging in specified knowledge sharing acovi-
tes such as sharing “knowledge acquired with
CBO/Board members.”

The internal consistency reliabilities of
the different scales making the retrospective
pretest instrument were examined, using Cron-
bach’s alpha. Table 2 shows that almost all the
reliability coefficients exceeded the minimum
recommended value of .70, signifying adequate
scale reliability.

Procedure and Data Analysis

Each subject participated in two experimen-
tal treamments during a halfday workshop
organized n the respectve villages. The visu-
alized communication method was a Power-
Point containing photos as visuals combined
with non-heavy bulleted text slides. The topic
addressed through the visualized presentation
was waste management. The visuals used were
selected based on simpliciry, cultural, and con-
textual relevance. All the phowgraphs were
taken within Ngamiland district and portraved
local waste management issues and scenes.

Another presentation, signifving a traditional
communication method, was given verbally and
dealt with fire management issues. Presenta-
tions were all made in local Setswana language.

Tor maintain consistency, all the presenta-
tions were given by the researcher talking from
a script with bulleted points. To reduce the ex-
perimenter effect, research protocoels such as
standardizing insuructons, methods, and reat-
ment administration procedures were devel-
oped (de Vaus, 2001) and used. Each presen-
ras comparable and idenrical in rerms
of format. content, concepts, complexity, and
length, and dealt with a specific environmen-
tal issue in the Okavango delta. Panel of ex-
perts reviewed the message and presentation
stimuli, and were also pretested for manipula-
tion check. After each presentation, which took
about 40 min, subjects completed a retrospec-
tive pretest questionnaire.

The pilot study, undertaken prior we the
full swdy, accorded the research ream an
oppormnity w examine, evaluate, reflect, and
provide feedback on the instrument irems. Tt
also assessed the intervention delivery sryles,
presentation timing, and nonverbal cues. The
measure was taken to deal with any possible
experimenter effects (Ary et al., 2009). The
inconsistencies noted were addressed accord-
ingly to ensure uniformity throughout the full
stuely.

Data was analvzed using doubly multivari-
ate repeated measures analysis of covarlance
(ANCOVA; Tabachnick & Fidell, 2001) o de-
termine the effects of the interventon., AN-
COVA was primarily useful as the research

LA L

Table 2
Cronbach's Alpha Coefficients for Constructs of the Retrospective Pretast Instrument
Reliability

Traditional verbal presentation Visualized presentation
Construct Posttast Pretast Posttast Pratest
Knowledge N A0 90 9B
Beliefs 79 a7 76 .28
Attitudes 85 .88 80 83
Intention 94 a2 .65 Ry




design was quasiexperimental. The design pro-
vided statistical adjustment of preexperimental
nonequivalence based on prewest, that is, the
covariate on the outceme to estimate the reat-
ment effect {Colliver & Markwell, 20006; Oakes
& Feldman, 2001). Other covanates from sub-
Jjects” demographics were factored in the AN-
COVA maodel based on relevant literature {e.g.,
Ajzen & Fischhoff, 1950; D. E. Zimmerman
et al., 2006). The assumptions underlying the
statistical analysis were tested and were tenable.

RESULTS

Experimental Treatment Effect

The main effect of the treatment was ex-
amined using doubly repeated measures AMN-
COVA, controlling for the pretest scores, edu-
cation, age, and familiarity. The analvsis tested
the differences between the two experimental
variables means of the visnalized and the tra-
ditional verbal public instuctdonal communi-
cation methods to the overall dependent vari-
ables. Table 3 presents the descriptive stanstics,
showing mean scores for dependent variables
across the two communication methods. The
test indicated no significant effect of method,
Wilks's lambda = 996, F(4, 103) = .11, p =

A8, suggesting that the mean groups’ scores for
dependent variables did not significantly differ

between the two methods (see Table 31, The
finding implied that neither of the two public
instructional communication methods was bet
ter than the other in terms of effectiveness in
improving knowledge, beliefs, attitudes, and in-
tent.

Effect of Method by Position

The effect of method on the dependent vari-

ables was further explored by grouping factor

position, using a one-way mixed between-within
repeated measures ANCOVA., The between-

Table 3
Descriptive Statistics for Depandant Variablas for
Verbal and Visualized Presentations

Varbal Visual
Variable N M S M S
Knowledge 117 4.20 48 4.32 R]
Baliaf 117 4,56 ha 458 54
Attitude 117 4.79 4a 4.81 i i]
Intention 117 4.63 51 4,65 57

subjects factor was position  (executive, ex-
officie, and addidonal member), while the
withinsubjects factor was the method. The
berweensubject factor was explored on the ba-
sis of findings from past smdies that it could
influence knowledge sharing behaviors {e.g.,
Michailova & Husted, 20035, Table 4 shows the
mean scores for dependent variables for the
three positional groups for the two methods.

There was no significant interaction be-
tween method of public communication and
positon, Wilks's lambda = .98, F(8, 204) = .32,
f = 96, There was a significant main effect
of position between groups for the full model,
Wilks's lambda = .84, F(8, 204) = 231, p =
02, p* = 0L08. Further assessment revealed that
among the four dependent variables, belief and
intention showed statistically significant differ-
ences, F(2, 106) = 4.37, p = .01, and F(2,105)
= 4.32, p = .02, ;vllE = 008 respectively (see
Table 5). This suggested that subjects” belief
and ntention mean scores differed by position
across the three positions, while for the other
individual dependent variables, there was no
difference among the group mean scores.

Post hoc analysis using Bonferroni crite-
ricn revealed a nonsignificant difference in
groups rating scores for belief variable between
executive committee members and ex-officio
members (i = 1.00), but when compared o
the additicnal members group (noenportfolio
members) there was a significant difference
(ff = .01). Another significant difference was
found berween executve committes and addi-
tional members for the intention measure ( =
02}, The rest of the comparisons did not vield
any significant difference.



Tablz 4

Mean Scores Toward Public Communication Methods by Position

Executive® Membar® Ex-officio®
Variable Mathod M S M S M S0
Knowledge A 4.37 48 4.23 449 4.28 42
B 4.44 60 4.19 53 4.32 B4
Balief A 4.7 51 4.41 64 4.52 Ah
B 4.62 .41 4.4k 81 4.60 81
Attitude A 477 B8 477 42 4.88 22
B 4.78 R 4.749 34 4.91 A6
Intamtion A 4.75 29 447 B0 4.66 A7
B 4,65 B2 4.40 87 4.66 A1

Note, A = werbal; B = visual.
=515 =45n=21.

Evaluadon of mean estimates (Table &)
showed that portfolio holders” {executive and
ex-officio) group mean rating scores were sig-
nificantly higher than that of additonal mem-
bers for belief and intention.

This suggested thar portfolic-holding com-
mittee members have more favorable beliefs

towards knowledge sharing and demonstrated
more likelihood to share the information ac-
quired when compared to the additional mem-
bers. However, it should be noted that the
mean scores for the belief and intenton mea-
sures for additional members were sull high, as
they ranged hetween 4.41-4.75.

Tabla b
Multivariate Analysis for the Evaluation of the Effect of Method by Position
Sourca Variable df F " ]
Betweaen subjects
Position Knowledge 2 2.00 04 4
Belief 2 4.37% 08 (i}
Attitude 2 21 04 A3
Intention 2 4.32% 08 02
S within-group error Knowledge 105 .41}
Belief 105 .41}
Attitude 105 {.33)
Intention 105 (.30}
Within subjects
Method Knowledge 1 03 000 88
Belief 1 A6 002 B9
Attitude 1 48 005 49
Intention 1 A2 001 73
Method = Position Knowledge 2 bh 010 ba
Belief 2 .29 005 75
Attitude 2 08 001 A3
Intention 2 A0 A0E 74
Error Knowledge 105 .10}
Belief 105 (.20}
Attitude 105 (.04}
Intention 105 .14}

Note, Values in parenthesss represent mean squars emors. 5 = subjects.

o= 05,



Table &

Estimated Marginal Means for Pairwise Comparisons for Position

95% CI
Measura Position it SE Lowar limit Upper limit
Knowladge Executiva 4.39 07 4.28 4.52
Member 4.20 a7 4.08 4.34
Ex-officio 4.37 A0 418 457
Belicf Executive 4,70 07 457 4.83
Member 441+ 07 4.27 4,55
Ex-officio 4.60 A0 4.40 4.1
Attitude Executive 4.75 06 4.64 4.87
Member 4.77 il 4.65 4.90
Ex-officio 4.97 09 479 5.15
Intention Executive 4.70* 0B 4.57 4.82
Member 442+ 07 4.29 4.56
Ex-officic 4.69 A0 4.49 4.90
"p = .05,

DISCUSSION

The study investigated the relative effectiveness
of two public communication methods on the
subjects’” knowledge, belief, arimdes, and in-
tention. It was hypothesized that a visualized
public mstrucrional communicadon method
will lead to improvement in subjects’ knowl-
edge, attitudes, beliefs, and behavioral inten-
tons more than the traditonal verbal method.

The main hypothesis was not supported as
the statistical tests revealed no significant dif
ference in the effectveness of the two public
communication approaches, thereby conchud-
ing that neither of the twoe methods was better
than the other in terms of improving subjects’
knowledge, belief, attitudes, and intention to
share the knowledge gained. The finding partly
contradicts a closely relaved Colorado study's
findings that rural mountain adulis showed
significantly higher knowledge gain scores in
three of the four knowledge concepts exam-
ined (D, E. Zimmerman et al., 2006), How
ever, for the same study, the researchers found
that the urban resident aduls did not differ
significantly in knowledge scores berween the
rwo reamments. The findings for the urban
residents conforms to the present study find-
ings that neither visualized nor non-visualized
knowledge mean scores were significantly dif

ferent. Moreover, the study findings support
claims by Large (1996) that adults may have
less need for visuals. Based on the researcher's
experience with waditional public meetings in
Botswana, though it is very rare for adults in ru-
ral areas to take notes during the public delib-
erations, their recall of the deliberations, often
expressed through comments and questions,
is impressive. This observation points to the
possibility thar adults” absorbance capacity of
verbal talks is high, and hence they have less
need of visuals. Another distincton between
the two studies is the ovpe of the visnals used;
D. E. Zimmerman’s study used animated visu-
als, whereas the present study used sill pho-
tographs only. Research has shown that design
fearures such as the tvpe of visual can affect the
results (Large, 1996; Meto, 2006,

Although the study resuls indicated that
neither of the two public communication
methods was better than the other, an in-
tegrated public insoucticnal strategy is sl
recommended for use by practitioners.
This is natural  re-
sources environmental
municated o the stakeholders, mainly local
communities, are becoming more complex
and abstract, making the use of visuals po-
tentiallv  beneficial for their ability o aid
appeal (DL E. Zimmerman et al., 2006). This
recommendation is made against the backdrop

necessary because

issues  often  com-



that failure to detect significance difference
between the two public insouctional commu-
nication methods may be attributed o several
facrors, First, the researcher is generally good
in the command of the local language and
public speaking with local communities. In
facr, during feedback afrer the subjects com-
pleted the questionnaire, some noted thar the
researcher was good at articulating the issues,
with or without visuals. This scenario also
points to the possibility of the message source
factor. Bright and Fishbein (1993) indicated
that novelty or expectedness from a source
perceived credible may bias the resuls, with
recipients judging all methods’ effectiveness
based on the positon and the credibility of
the presenter. Fumre research should con-
sider factoring in the potential effect of the
souUrce.

Second, since the majority of the subjects
are not acculturated to visualized presenta-
tions, multitasking may have confounded the
results. Again, some of the subjects noted that
they struggled with simultaneously listening,
reading the bullet points, and making sense of
the visuals. This suggests that multitasking may
have been a challenge within the study sam-
ple, thereby confounding the potential effec-
tiveness of information visualization over the

raditional verbal one.

Third, the level of abstracmess of the
subject matter addressed through the pre-
sentations may have had an effect. The two
subjects matter presented in the present
study—wildfires and waste manage ment—rnay
be less conceptual, as they are issues commaonly
faced by the subjects within their local envi-
ronment. It remains to be seen whether the
nonsignificance difference would still be found
when presenting more abstract or imperce pri-
ble environmental and ecological issues. The
significant difference finding on knowledge
scores between the rural-mountain residents
exposed o visualized presentations and those
exposed o non-visualized reatment in the Col-
orado study (see D, E. Zimmerman et al., 2006)
may in part be explained by the conceprual na-
ture of the subject matter addressed through

the topic presented. Fumre studies should ex-
plore the effect of different communications
approaches on environmental topics with dif-
fering levels of abstraciness. The smdies may
help shed light on whether the effect of differ-
ent communication approaches will differ in af-
fecting subjects’ cognitive and affective abilides
based on level of abstractness.

The finding that Board members hold-
ing executive positions and ex-officio positions
had more favorable beliefs towards knowledge
sharing and demonsrated more likelihood to
share information than additonal members
holding noe portdolios points to the poten-
tial effects of positional hierarchy. It demon-
strates that position holders in the Board had
more favorable beliefs towards knowledge shar-
ing and were more willing to share informa-
tion than non-portfolic members. The find-
ing is consistent with Michailova and Husted
i 2003), whose study found that hierarchy and
positional power plaved a role in knowledge
sharing behaviors in Russian firms. This find-
ing points to the need to enhance the knowl-
edge sharing capacities of the additional mem-
bers. Usually, capacity building interventions
prioritize portfolio members at the expense of
additional members, thereby leaving the lat-
ter group behind, The difference has poten-
tial implication for practice in that an agency
that intends to use board members is faced
with a choice berween using portfolioc members
and excluding nonportfolic holding members.
The choice may compromise the much needed
broad-based effecrs. It is, therefore, necessary
that prior o using board members as agents
of information diffusion, capacity needs assess-
ments be undertaken for souctures used as
agents of iInformation diffusion to identfy req-
uisite areas that need attention. In the case of
the addinonal members, based on the resalts of
this study, communication skills enhancement
training and selfefficacy may be necessary to
make their knowledge-sharing beliefs more fa-
vorable so as to build their confidence in pub-
lic communication, thereby increasing the like-
lihood that they will share acquired knowledge
with others.



CONCLUSIONS

The findings provide inital guidance on com-
munication approaches and methods that can
be emploved in communicating environmental
information to local communities in the Oka-
vango delta region. Although results, in terms
of effectiveness, did not show significant dif
ferences between the two methods of public
instructional communication examined in this
study, it is advisable o use integrated presenta-
don methods for communicating envircnmen-
tal issues. Norwithstanding the lack of superior
outcomes as hypothesized, other researchers
have posited that use of visuals may stll bene-
fit recall and artention (Amare, 2006; Szabo 8
Hastings, 200407,

The smdy alse provides guidance o en-
vironmental agencies regarding the choilce
of information diffusion agents. Choilces may
be informed by factors such as an individ-
ual’s attitudes and belief toward knowledge-
sharing and demonstrated intention to share
acquired knowledge. This makes understand-
ing of factors that promote knowledge-sharing
among agents necessary. However, the study
also recommends that agencies should un-
dertake knowledge-sharing capacity needs as
sessments with a view o providing requisite
capacity enhancement based on the needs.
Apart from the immediate applicability of the
findings to the Okavango delta enviromment,
the study findings advance understanding and
scholarly research on the response of aduls o
visuals, with focus in natural resources manage-
ment, a scholarly field of research less studied.

The smdy findings should be interpreved
in the light of the study himitatons. First, self
reported scale measures were used mnstead of
more objective measures. Second, the use of a
retrospective pretest, although it addressed the
problem of response shift bias, created chal-
lenges for meeting the ANCOWVA design ideal
that the covariate should be measured before
the nterventon. Third, the study used a con-
venient sample of CBNEM boards from one

dismrict, representng one stakeholder. This lim-
its the generalizability of the study findings be-
vond other stakeholder groups. Fumire smdies
should focus on other stakeholder groups, us-
ing objective measurements scales, mraditional
pretesi—postiest design, and research designs
with control groups. Future research should
also explore the effect of different communica-
tions approaches on environmental topics with
differing levels of abstractness. Last, although
steps were taken to minimize the potental ef
fect of the experimenter, the potential effect
may not be completely mled ourt, Fumre smed-
ies should therefore examine the porential ef
fect of the communicator, by replicating the
findings with different experimenters.

ACKNOWLEDGEMENTS

This research was supported through a grant
fromm  the Office of Research & Develop-
ment, University of Botswana, and NSF funded
ICERT program on Adaptive Management:
Wise Use of Waters, Wetlands, and Watersheds
(AM-W3) ar the University of Florida.

REFERENCES

Ajeen. L (1985). From intentions 1o actions: A theory of
planned behavior In J. Kohl & J. Beckmann (Eds.),
Acdtion-control: From cognition to behavior (pp. 11-39). Hei-
delherg, Germany: Springer=Verlag.

Ajren. I (1991). The theory of planned behavior. Organiza-
tional bahawior and Ruman decision processes, 50, 179-211.
Ajren. 1., & Fischhoff, B. (1980). Undertanding attitudes and
fredicting social behaor. Englewood CLff, N]: Prentice

Hall.

Allen. J. M., & Mimon, K (2007). Retrospective pretest: A
pracdcal technique for professional development eval-
nation. Jownal of Indesivial Teacher Edueation, 4403,
2742,

Amare, M. (20067, To slideware or not slideware: Smdenis’
experiences with PowerPoint vs. Lecure. foarnal of Tech-
nical Writing and Communioation, 36(3), 207-308,



Ary, D, Jacobs, L. C. Razavier, A. & Sorensen, .,
(2009}, Intwduction to wesarh in education. Belmont, CA:
Wardsworch,

Bock, G-W., Zmud, B W, Kim, Y-G., & Lee, [-M. (2005).
Behavioral intention formation in knowledge sharing:
Examining the roles of extrinsic motivarors, sociak
pavchological forces, and organizational climate. MS
(uarterty, 2 1), 87-111.

Bright. A. D, & Fishbein, M. (1993, Application of the the-
ory of reasoned action to the naticnal park service's core
rolled burn policy. feomal of Lefsum Revearch, 25(3), 268—
281,

Burger, J. (2005). Fishing, fish consumption, and knowl-
edge about advisories in college smidenis and others in
central Mew Jersey. Enoironmental Resawh, G8(2), 268—
275.

Central Statistics Office. (20027, 2000 population and hous-
ing census. Popalation of tocms, awllages and asocialed Tocal
ities, Gaborone, Boswana: Central Statistics Office, Gow
ernment Printer.

Colliver. J. A., & Markwell, 5. . (2006). ANCOVA, selection
bias, statistical equating, and effect size: Recommenda
tions for publicadon. Teacking and Learning in Maticine,
18(4), 284286,

Cook, T. D, & Campbell, Do T. (1979 Quaesi-
experimentation: Design and analisis isnies for field settings.
London, England: Houghton Mifflin Company.

Covrell, 8. P, & Graefe, A B. (1997}, Testing a concepiuial
framework of responsible environmental behavior, fons
nal of Envinnmental Education, 241), 1728,

de Vaus, D. (2001). Reseanh design in social weseareh. Thowe
sand Caks, CA: Sage.

Filippaton, D.. & Pumfrey, B D. (1996). Picoures, ritles,
reading accuracy and reading comprehension: A re-
search review (1973-95). Edacational Research, 38(3),
2h0-201].

Frick. J., Kaiser, F. G., & Wilson, M. (2004). Environmenial
knowledge and conservation behavior: Exploring preva
lence and structure in a representative sample. Fersonality
and Indievdyal Differenees, 37(8), 1507-1613,

Gersten, I, Baker, 5., & Llovd, J. W, (2000). Designing
high-quality research in special educadon: Group exper
imental design. The fowrnal of Special Edycation, 34(1). 2—
18.

Greco, B (2005). Whart type of science communicarion best
suits emerging countriess fowrnal of Science Communica-
tiom, (%1, 1-6.

Hamilton, J. B. (19913, The development of a communica
tion specific loois of conrol instrument. Commuenication
Reports, 4(2), 107-112.

Heong, K L., & Escalada, M. M. (2005). Scaling up commu-
nication of scientific information to rural communities.
Jowrnal of Science Commaunioation. 4(3), 1-5.

Hill, L. ., & Bew, D, L. (2005). Revisiting che retrospective
pretest. American foxrnal of Evaluation, 26(4), 501-517.
Hines. J. M., Hungerford, H. B., & Tomera, A M. (1986).

Analysis and synrhesis of research on responsible envi-

ronmental behavior: A meta-analysis. fournal of Envinon-
mental Education, 18(2), 1-8.

Houts, 8., Doak. C. C., Doak. L. G., & Loscalzo, M. .
(2006). The role of pictures in improving health commu-
nication: A review of research on atention, compre herr
sion, recall, and adherence. Patient Education and Coun-
seling. 61(2), 173-190,

Hsu, M. H., Ju, T. L., Yen, G. H., & Chang, C. M. (2007).
Enowledge sharing behavior in virnal communities: The
relationship between rust, selfefficacy. and ourcome ex-
pectations, Mnterpational Jouwrnal of Haman-Comgnler Suad-
s, 5523, 153-160,

Hwang, ¥-H., Kim, 5-L, & Jeng, J-M. {2000}, Examining
the causal relationship among selected anteced ents of re-
sponsible emvironmental behavior. fowrnal of Environmen-
tal Edueation, 31(4), 19-25.

Eaiser, F. G.. & Fuhrer, 10, (2003). Ecological behaw
ior's dependency on different forms of knowledge.
Applied Poylology: An Intenational Review, 52(4), D98—
13,

Eennedy. B. (1994). Heritage conservation through come
puter visnalization. Compritas in Conseroation, 2‘6[1]_ 15—
19

Fuo, FA, & Young, M-L. (2008). Predicting knowledge
sharing practices through intention: A test of comper-
ing models. Computers in Human Behaviog 24(6), 2697—
2721,

Large, A. (1996). Computer animation in an instroctional
environment. Libwary and Infomation Science Research,
181, 323,

Les, K. (2008). Factors promoting effective environmental
communication to adolescents: A smdy of Hong Kong,
China Matia Resaarch, 4(3), 28-96,

Lundgren, B., & McMakin, A. (2004). Risk communication: A
handbook for comminicaling enwironmenial, safely, and health
risks. Columbus, OH: Bactelle Press.

Marcinkowski, T. J. (1988, An analysis of cormelates and foedic-
tors of wepons e environmental behavior (Dioctoral disserta
ton. Curriculum, Instrucrion and Media. Sourthern IHi-
nois University).

Mbaiwa, J. E. (2002). The socioeconomic and enovironmental im-
Ppacts of tevrism deovlofenent in the Okavange Delta, Bolswana:
A baseline study. Maun: University of Botswana.,

Meimer, M. J., Gandy, R, & Sherpard, 5. R. J. (2005).
Reviewing the role of visnalisation in communicating
and undersmnding forest complexity. Procedings of IEEE
o Information Visxalization Comference. Rewrieved from
huepe/ ieeexplore jeee.org M plore/ login.jsprurl=/iel5/
100&6,/ 32319/ 01500068 pdirarnumber=15050638

Mendelsohn, J.. & Obeid. 5. (2004). The Okaoange Rive: The
e of fifeline. Cape Town, South Africa: Stroik Publishers,

Michailova, 8., & Husted, K (2003). Enowledge-sharing
hostility in Fussian firms. California Management Reoew,
45(3), 5077,

Meto, P. L. 0. {2006). Public perception in contemporary
Pormigal: The digital representation of space. foxrmal of
Urfsan Dewgn, 11(3), 347366,



Oakes, | M., & Feldman, H. A (2001). Stacistical power
for nonequivalent pretese-posteest designs: The impact of
change-score versus ANCOVA models. Evafuation Feviex,
251,328,

O, Ho M., Sutheerawarthana, P, & Minavo, T, (2010).
Comparison of informaton  dissemination methods
in Inle Lake: A lesson for reconsidering framework
for emvironmental education strategies. Apflied En-
viranmental Edweation and Commanication, 91, HE—
T4

Oshaldiston, B (2004). Meag-anabsis of the nsponsible enai-
rovmenial behaaor Bterature ( Doctoral dissertation ). Avail-
able from ProQuest Dissertations and Thesis Darabase.
(LTI Mo, 3144447

Bhoads, B., Wilson, Dn, Urban. M.. & Herricks, E. E.
{1999 . Interaction bepween scientists and nonscien-
tists in communiry-based watershed management: Emer-
gence of the concept of stream naturalization. Enwiron-
mental Management, 24 (%), 207-308.

Rogers, E. M. (2008). Diffision of innovations. New York, NY:
Free Press,

By 5, Ho, 5 H., & Han, L. (2003). Enowledge sharing
behavior of physicians in hospitals, Expert Sysfems with Af-
Plications, 25(1), 113122,

Shadish, W. B.. Cook, T. D._ & Camphell, T T, (2002). Exper-
imenial and guas-experimental designs for generalized cawsal
inference. Boston, MA: Hmlghmn Mifflin.

Siepen, G. L. & Westrup, J. (2002). Communicating vege-
tation management scence to land managers and other
stakeholders. The Rangeland forrnal, 24013, 170-181.

Szabo, A & Hastings, M. (2000). Using itin the undergrad-
uate classroom: Should we replace the blackboard with
PowerPoine Computers & Education, 35(5), 175187,

Tabachnick, B. G., & Fidell, L. 5. (2001). Using multivariate
stattstics, Boston, MA: Allyn and Bacon.

Trumbo, C. W.. & O'Keefe, G. J. (2005). Intention w con-
serve water: Environmental values, reasoned action, and
information effects across time. Socdaly & Natwral Se
sowrces, 18(6), 573585,

Fimmerman, 1. E., Akerelrea, C., Smith, J. K., & O'Eeefe,
G J. (2006), Communicating forest management science
and practices chrough visualized and animated media ap-
proaches w community presentations: An exploration
and assessment. Soence Commanication, 27140, 514-539,

Fimmermann, L. K. (1996, Knowledge, affect, and the en-
vironment: 15 years of research ( 1979-1993). fournal of
Environmental Edweation, 27, 41, Remieved from FProfes
sional Development Database.



