NerwEnsm lup

Lincoln”

A\

ARIZONA

This project supported
by The National Science
Foundation
NSF SBE-0965465

APPROACH MEASURES A major goal and outcome of the project is to develop standardized measures for use in future

studies.

Varieties of Participant Engagement (a) Process Satisfaction & Fairness

= Conscientious: focused, thorough (.82+) “Imagine that thousands of people across America were invited to go through a process
Theory Analysis = Open-minded: to other perspectives (.70+) similar to that which you have just gone through, in order to give their input on the future of’
. Sﬁ,:.’f,':‘ — E:{(ﬂﬁglmigi . r-':‘:;ﬁ:ﬁ, = Closed-minded: mind is made up (729 fesear’c,hGand developéneyt- in nanogeno(;nici...anfi go‘;/’t t];wn crelated policy b?s}f(li) on that
eoggemers, corefol meaturement moderaters = Negative: upset, angry, frustrated (.70+) input.” (Government decisions were randomly assigned to be consistent or not with P views)

= Creative: inspired, inventive (.85+) = Fairness item: “The process used by the government to make decisions about this issue
= Disinterested: bored, distracted (.89+) was fair.” (Strongly Disagree to Strongly Agree, 6-point scale)
Fig 1. Research Approach = Active le_arning: e?aplored, related (.77+) -
= Social: listened, discussed, asked others ~ (.88+) Quality of Input (QI)
Confirmatory Factor Analyses Fit Indices At post (and sometimes pre) engagement activities, written student input was coded
(8-factor model, WLSMV estimator) by independent raters for factors such as global quality; numbers of issues considered,

Sl mmgatte o e e explicit suggestions, and elaborations; and consideration of alternative views.

RMSEA=.047,.049; CFI=.967,.969; WRMR=1.097,1.067 Study 1 Reliability: Cronbach’s a = .67-.94 ; Validity: QI variables tend relate to each other
(rs~.6-.9), word count (r~.6), prior knowledge of nanotechnology (s ~ .2), negative
engagement (closed and annoyed, rs ~ -.2) and, in Study 1, tended to be higher in the critical
thinking condition than the explore condition for those initially low in political efficacy.
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Adult resident sample:
RMSEA= .043; CFI= .951; WRMR=1.199

Fig 2. General Model

SELECTED FINDINGS

METHODS To date, we have conducted four studies in which we have Deliberation: It matters how it is encouraged Specific engagement types predict knowledge gains
experimentally varied two major elements of public Much has been written about the potential benefits of deliberation (e.g. Barabas, 2004; Theories from educational psychology suggest that deep processing, facilitated by
Participants j engagement. Chambers, l?%;Famretal,lf)lO;Gasfi]eta]..'ZDOS:Lus]iinelal..20'02;Muhlbergenﬂal,,ZOll,Priceeta]. 20 ';Warren. 19l92)v active learning and strategic (very similar to conscientious) engagement enhances
for all studies are students in ~ Cognitive elements: Manipulated using varying information ~ To encourage deliberative thinking in Studies 1 and 2, we used explicit instruction learning and achievement (e.g. Carini et al, 2006; Chin & Brown, 2000; Entwistle & McCune, 2004; Minbashian et
Introductory Biology. (Ns = formats and assigning different tasks to complete while in “how to think critically,” which resulted in decreases in positive forms of al., 2004; Prince, 2004; Shell & Husman, 2008; Zhang & Sternberg, 2005). Study 3 (S3) and 4 (S4) results:

engagement and increases in negative forms of engagement.

‘We find subjective learning is predicted by conscientious (S3,S4: p = +.20,+.22,

150-350) reading background materials.

Cacial ol P —— . In S}tudy‘3 we made afijn{stments based on StAudy.l and 2 results' e.md implemented SE = .09,.08), active learning (S3: p = +.20, SE = .08) and disinterested (S3: p = -
. . . Oelal SSlIeRL, ARV e 1y HINGOR Y el less didactic critical thinking “prompts,” which increased positive engagement .18, SE = .07) as well as closed and open (S4: 7s=.14-.15, p <=.05) engagement.
Science Policy Topic priticnant o s e i diringgthesreadmg¥assignmentscomparcditbatiisicontrol feonditions(nogpromipts), Meanwhile, objective knowledge at post-testing is predicted positively by
g g . - = 3 5 3 A : r ) =
discussed by students is scenarios under individual or group conditions. including increased conscientious engagement that in turn was related to higher T LD s S I e ) i e LT
ethical, legal, and social subjective knowledge later (Point estimate = .064, 95% CI: .0034 - .1443; replicated S3:B= 06. SE = 02.p < .05 : d. e ! 'b ’, : SS,' L e s
g 4 - - in Study 4, point estimate = .081, 95% CI: .0267 - .1832) (23000, 00202 p iR o Pnd negativ ey by ans o3 el Dl ee g
ls?lile;'(FiLs'I) Tssocllgte‘{]- Study 1 (Pilot) & Study 2 (Testing) m study %, R 2. i , .05) and close-minded engagement (S3: = -.09, SE=.04 , p < .05).
with biological applications Used 3 (cognitive) x 2 (social) designs and compared: . A q
of nanotechnology. Thice cggﬁzw cjndiﬁim_ Hgesign : Closed-minded engagement affects fairness perceptions
= “Explore” the background information instructions It is important that participants see the process used to obtain the decision as fair, EMERGING ISSUES & CONCLUSIONS
Time Frame : = “Matrix note taking” instructions especially if t.hey dls'a_gree “,'"h the decision, ot.he?'w1se t.hey may resist rather than Our studies have been conducted under nearly ideal conditions. By working with
for each study is 1 semester. . “Critical thinking“ s accept the policy decision arrived at through public input (Lind etaL, 1990; Tyler, 1997). students considering nanotechnology ELSI issues as part of their coursework, we
; e In Study 2, none of our manipulations were associated with greater process fairness have been able to randomly assign relatively large numbers of participants to
Two social conditions:
Engagement Components = Group discussion vs. Individual social context while perceptions. However closed-minded engagement was identified as a negative experimental conditions and conduct intensive engagements over a series of weeks
include activities such as L scénarios = predictor of process fairness (B = -.35, SE = .21, see Table below) when one while closely monitoring changes in knowledge, attitudes, and levels of engagement
« Pre-Reflection (survey) B £ disagreed with the decision made by the government (see process fairness measure). throughout the experimental processes. Through these studies we have found:
g . . - . In Study 3, closed-minded engagement negatively predicted fairness perceptions > Not all deliberative methods will be successful for all purposes. Our studies
« Lecture on ELSI in Y. 238 BN loigl o & purp
sefeiee f;s:':ll:szsx Izn:lz de:;tl aan :::i:l;l:;; danal S€S ongoin when pro/cons were listed explicitly and for persons high in need for cognition. suggest that decreases in engagement can occur with some structured approaches.
« Short video introduction Two information presentation conditions: -— . = — - » Type of engaggment mz}tters. Thgre are a variety of ways thfat participayts can
to nanotechnology . i g — f Variable Predictor 5 s f ‘ PR engage when involved in a public engagement. Understanding how different
« Readi . " News e_tt_er i Pl{o_ Con organization format ;r’;:;:’;;’,'t,t,:ng E?.’;":;'EZT.SZ;C:;“""" 347 5623 <000 152 design choices impact different forms of cognitive, affective and behavioral
Rea aus asilggﬁl;;l Two cognitive conditions policy :;“ for e A60 3l 08 o 1t can provide direction for refining the effectiveness of engagements.
. e il - = = 1267 fgreement with govt decision 863 2892 004 040%* . . .
SRS : Crmclal thmk‘fl.g vs. Explore instructions Fopnmiree - Gustamddunsmn.... e — > Replication is essential. Even theoretically seemingly “obvious” results may be
scenarios Two social conditions g pie gpgees gy FeCTOcondton AT ST0T 20T 3T 0L 088 highly dependent on the specific conditions under which they are found, or may be
* Post-Input (survey) = Group discussion vs. Individual (vs. online in Study 3) Chemaiaeg T moderated by individual differences, making the use of controlled experiments
social context while responding to ELSI scenarios o dicge of) . ) ) o 3 imperative to the development of robust models of public engagement.
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