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Abstract

Engaging is seen to be the key to understanding the process of behavior. We argue that a problematic situation is the precondition for engaging, and that communicating is effective for enabling that engaging. Engaging is conceptualized as the act sequence of exposing, focusing attention, and cognizing (with move to follow – or not). Then, we illustrate three possible types of the sequence: orienting-centered, constructing-centered or reorienting-centered sequence. These types help explain why learning, creativity and reform are difficult to accomplish. We found that the more we are engaged with a problem, the more we are further engaged with science’s specific contribution to solving it. Therefore, engaging seems to be the key to communicative effectiveness of science and ideas.
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1. Introduction
What we are engaging with most frequently seems to be the weather condition. Before we go to work, we check the weather on TV or in the newspaper. If the weather forecaster tells a high probability of rain, we decide to take an umbrella, a rain coat or a different pair of shoes. We even care about a sunny day, taking lighter clothes or a pair of sunglasses.

As a matter of fact, weather is an omnipresent problem for us. Because it is consequential to all aspects of our life, it comes to us as an ever-present problematic situation. That is why we engage with weather so frequently. That is also why mass media are extremely sensitive to weather and report it most frequently (Kim, Song, & Park, 2008). In a word, weather is the best selling news, insofar as the main business of media is selling problem-related news.

Weather is an inherently collective problem. It impacts the whole community; its constituents share focal attention to the weather problem. It is also a very tangible problem as the community members can directly experience rain, snow, wind, etc. As we confront a problem such as weather, we begin to engage with it in order to overcome its problematic situations. Our need for survival comes from such a problematic condition. Thus, need and its affinities (for example, want, expectation, desire, and motivation) arise in that problematic situation in the first place. This indicates that a hierarchy of needs (e.g., Maslow, 1970) might be gratuitous, unless some consequentiality of problematic situations is anticipated beforehand. And the consequentiality must bring engaging to us. 
Communicating is basically transmitting or exchanging information (Carter, 1965; Kim, 1986), though not necessarily accompanied by persuasion. When it delivers information of a problem, we envision a problematic situation (Dewey, 1938) and may begin to engage with that situation. Thus mass media can contribute to our engaging with many (social) problematic situations, enough so that they are considered to be very powerful as agenda setters. Even our engaging with media entertainment may be enhanced when it invites us, vicariously, into a problematic situation (for example, of loss, conflict, illness, disaster or war).
In this paper, we try to show how engaging occurs and how communicating helps it to come about. This explication will also show how challenging it will be to further develop our engaging with science. Those observers are mistaken who have presumed that communicating is all-powerful in bringing about a gain in scientific knowledge and of attitude change toward science. But they are not mistaken that communicating seems to be the precondition for such outcomes.
2. Conceptualization of Engaging
We are continually exposed to many problems in our environs. This exposing is expanded by communicating (for example, interpersonally or via media). Engaging, however slight, proceeds with facing those problems, giving them our attention. But, many problems bypass us, without engagement, without this further act of focusing attention. (They may be seen to be inconsequential or uncontrollable, based on past experiences.) Because this focusing of attention is selective (Broadbent, 1958), we can’t deal with all problematic situations at a time. It is inevitable to select one problematic situation among many for engaging focal attention. This helps explain why it can be difficult to call people’s attention to plural problems, however important they may be. In a sense, genuine engaging can be said to begin with this act of focusing attention that could also be helped by communicating.  
Moreover, we sometimes attribute some consequentiality to a problem. Cognition comes into play. Communicated information could help such projection, as by “giving an impression.” Cognizing may work further to define and/or to solve the problem. We may use any or all of three cognitive modes (Carter, 1978; Kim, 2003) in regard to the problematic situation: by “orienting” to available information about it (perhaps to seek out more information); by “constructing” new information about it (perhaps developing one’s own idea of the problem); and/or, by “reorienting” via feedback information about it (perhaps seeing the problem as evidence of misadventure). 
Of course, orienting is the easiest engaging mode of cognizing, because it works with available information. (This is probably why observers think of “messages” as the chief function of communicating with the public.) The others require strategists to give more consideration to how people think.
The outcome of cognizing, that is, an idea, guides us into an action. We could move our body in a direction, based on that idea. However, many (swift) acts of moving look to be automatic or habitual, because our past (safe) experiences have allowed exposing and focal attention (via recognition) to lead immediately to moving. Then, we sometimes meet up with an accident by ignoring a new problem or by misrecognizing it (as if it were an old problem). In this way we are all handicapped, not only by limited sensory capacity for exposing, and/or by inadequate bodily limbs for moving, but also by incapacity or incapability to focus attention and/or cognize. 
(Communicating itself is often an act of moving, as when we give expression by crying or shouting in order to get attention, or when we assign a name to a possibility in order to think about bringing it about. It also serves to substitute for more drastic moves like fist fighting or larger conflicts.)
This process view of engaging is based on Carter’s behavioral theory (1988, 1990): that body and behavior are conceived as essentially independent but functionally interdependent, and that each has structural features distinctive to it, and each has distinctive consequences. Behavior’s capabilities could be more critical in producing outcomes than the body’s capacities. Behavior is a molecular sequence of acts, here: exposing, focusing attention, cognizing, and moving. So, via the above-mentioned three distinct cognitive modes (Orienting, Constructing, Reorienting), we can conceptualize the process of engaging with a problematic situation as three kinds of molecular sequence (Kim, 2003, 2007):
1) O-Engaging [Exposing ( Focusing Attention ( Orienting] ( Moving

2) C-Engaging [Exposing ( Focusing Attention ( Constructing] ( Moving

3) R-Engaging [Exposing ( Focusing Attention ( Reorienting] ( Moving

In this conceptualization, we should not forget that a problematic situation (which by  definition has consequentiality) should necessarily bring forth some engaging, barring escape behavior. This general condition should also be able to guide us (see below) as to how we could engage with science by communicating.
3. Behavioral Failure of Engaging
Everybody talks about the importance to science of a lack of learning, creativity or reform. Then, we conduct diverse public campaigns for overcoming that lack, headlined by slogans like, “Let’s learn!” “Let’s be creative!” “Let’s reform!”  Nobody tells how it could be accomplished behaviorally. 
As seen above, the first sequence of orienting-centered engaging (O-Engaging) is closely related to learning, insofar as orienting and learning are simply to take available information. In a sense, orienting is the easiest mode of cognizing. However, we experience failure of learning all the time. Then, compulsory education, stuck on the traditional learning paradigm (McGuire, 1985), pushes us to orient to established ideas, that is, existing knowledge, from the beginning. We are forced to be exposed to, focus attention on, and orient to available knowledge in a closed class or via a coercive test. We gain little knowledge beyond tests, because most of knowledge reaches us as solutions rather than problematic situations. Without conceiving a problematic situation in the first place, we find it difficult to engage in its solutions. That is why teaching as instruction fails to bring forth students’ engagement. Little learning obtains and a vast educational investment is wasted. Science learning or literacy is more so, though its campaigns are rampant. (See: Bauer, Durant, & Evans, 1994; Bauer, Petkova, & Boyadjieva, 2000; Miller, 1998, 2004; Pardo & Carvo, 2002; Sturgis & Allum, 2004) We overlook the fact that communicating a problematic situation is the most effective first-step for engaging, not only in school but also in ordinary life.  

The second sequence of constructing-centered engaging (C-Engaging) is closely related to creativity. Creating is constructing new information or ideas. We tend to suppose that creativity exists as an inherited capacity, for example, a “genius”. However, creativity does not just occur; there is a process. When we are in a crisis that demands more serious engaging, some innovative effort, we may construct new information. We come up with a new idea or we can’t survive the crisis. Successful C-engaging introduces new cognitive elements and relations (e.g., Carter & Stamm, 1993; Kim, 1986). This means that creative cognizing rarely arises without being exposed to and focusing attention on a problematic situation. (If only competing solutions are considered, problem becomes transformed to issue, inviting partisan behavior. Decision making displaces problem solving – with different demands placed on communication.) This second sequence, of C-engaging, arises less frequently than the first one. 
The third sequence of reorienting-centered engaging (R-Engaging) is closely related to reform. R-engaging looks to change things, informed by the reported and/or perceived failure of problem solving. (The failure might be to not notice an emerging or enlarged problem or problematic aspect of the situation.) Reform could be pursued, as by protest. Such reform is change only to an extent. We need to keep a certain degree of stability, so as not to break down the whole system. R-engaging also rarely occurs without being exposure to and focal attention on the new problematic situation. Communicating could facilitate our sensitivity to the new situation. However, R-engaging may emerge out of sheer desperation.  

Here we have seen the three sequences of engaging behavior. None of them is easy to evoke or complete. Even O-engaging may end up mostly being exposed to available information, not passing on through to acts of focusing attention and cognizing. A Nobel laureate’s distinction of perception, intuition and reasoning (Kahneman, 2003), generalized from experiments, seems to touch on these sequences without explicating his three concepts or showing their theoretical base. For example, perception seems to indicate only the act of exposing, while intuition and reasoning seem to indicate respectively the cognitive act of orienting and that of constructing or reorienting. However, without our prior engaging acts of being exposed to and focusing attention on a problematic situation, we do not necessarily proceed to the cognizing act of orienting, constructing or reorienting. 
Communicating can help each act in and of the engagement process, but not very effectively without its basis in problem solving. Otherwise communication can aim only at a vaguely conceived literacy.
4. Engaging with Science
Now, we want to discern how we might engage with science. Our engagement begins with a problematic situation. So, to the extent that science is dealing with problematic situations, we could find ourselves mutually concerned and interested. This differs from more familiar formal and informal avenues of (at least partial) engagement, such as the science class in school or the public science exhibit attended. It requires a different kind of communicating – with special attention to what mass media can contribute.
Science itself is more or less a matter of problem solving, in addition to contributing to problematic situation definition or solution construction (see: Lubchenco, 1998; Pielke & Byerly, 1998). A scientific query can be seen as a problematic situation to a scientist which could lead to the full sequence of the scientist’s engaging behavior. Sometimes, a scientist’s unethical conduct becomes a problematic situation to the general public and the public would complete a full sequence of R-engaging behavior as in the Hwang’s scandal (Kim, 2008). With scandal, the mass media jump to call our attention. Clearly, it is the problematic situation where communicating, like engaging, must begin.
But we start from where we are. How much engagement with a problem do we have so far? And how is it related to science’s contribution to problem solving? Herein comes Kim’s PEP/IS model (2007): Effective communication of science lies in the processes of Public Engagement with a Problem or an Issue relative to Science. 
We have developed a PEP/IS index (as evidencing communicative effectiveness) by measuring the relationship between the public’s engagement with a problem (P-Engagement) and the public’s engagement with science as a problem solver (SPS-Engagement). We measured P-Engagement as the level of engaging sequence with a problem from non-exposing to cognizing and SPS-Engagement as the level of science’s contribution to solving that problem from non-contribution to very much contribution. We found in most cases significantly positive correlations between P-Engagement and SPS-Engagement: The more engaged the general public and the scientists are with a problem, the more engaged they are likely to be with science relative to solving it (Kim & Choi, 2007). We re-tested the above relationship with the general public (adults) and the scientists in another survey conducted in October, 2007 (Kim, Choi, Park, & Song, 2007). Table 1 shows these new results. Moreover, this second time, we added a new measurement of SPS-Engagement: the level of science’s “more specific contribution” to solving a problem: science’s impossible contribution; science’s possible but unclear contribution; science’s contribution to problem definition; science’s contribution to solution construction; and science’s contribution to both problem definition and solution construction. Table 2 shows the correlations (PEP/IS-II index) between P-Engagement and the newly measured SPS-Engagement.
            ------------------------------------------------------------
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Comparing Table 1 and Table 2, we find that the latter’s PEP/IS-II indices have significantly positive correlations in more cases than the former’s PEP/IS-I indices. The difference applies for both the general public and the scientists, but more apparently for the total respondents. This seems to indicate: The more engaged the general public and the scientists are with a problem, the more engaged they are likely to be with science’s “specific contribution” relative to solving it. 

5. Conclusion and Discussion
As exemplified by our concern with the weather, engaging seems to be a paramount concept in behavior, relative to science or not. Life itself is full of the processes of engaging, insofar as many problems permeate our life. So, we have explicated the concept of engaging in the process perspective. A problematic situation is a precondition for engaging. Then, the processes of engaging develop from the acts of exposing and focusing attention to the act of cognizing. The act of cognizing has three modes: orienting, constructing and reorienting. All of them could be helped by communicating that basically functions as transmitting information or ideas.  
Based on the explication of engaging, we found that learning, creativity or reform could be accomplished only throughout the full sequence of engaging behavior. That explains why not only creativity or reform but also learning is so difficult to achieve. Unless we are awakened to a problematic situation projecting its consequentiality, we are unlikely to bring along acts of cognizing for problem definition and solution construction, whatever knowledge, ideas and science are ready to serve. Communicating will be more effective when it most appropriately helps to enable the sequence of engaging behavior. So, communicate the problematic situation first. Establish relevance!
Again, we demonstrated the close relationship between public engagement with a problem and public engagement with science as a problem solver, via two PEP/IS indices. We found that the public could be “further” engaged via science’s specific contribution to solving a problem. 
We seem to have lost an opportunity to enhance effective communication about science, insofar as mass media have only brought about occasional exposure and focal attention to problems, not advancing us into the cognitive mode in regard to science. On the other hand, science journalism and classroom instruction seem to strongly hold the traditional learning-theory paradigm that mere exposure to scientific knowledge would lead to scientific literacy and public understanding. Our PUS research history has demonstrated that this is not the case. We have taken the wrong track too long, haven’t we?
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Table 1: Correlations between P-Engagement and SPS-Engagement (PEP/IS-I Index)

	Problem
	Public
	Scientists
	Total

	
	Pearson r
	n
	Pearson r
	n
	Pearson r
	n

	Global

warming
	 0.135**
	797
	0.079
	202
	 0.136**
	999

	Energy

shortage
	 0.102**
	799
	0.138
	202
	 0.120**
	1001

	Pollution
	 0.157**
	800
	 0.170*
	202
	 0.164**
	1002

	Aging

population
	 0.140**
	800
	0.112
	202
	 0.132**
	1002

	Rich-poor

gap
	0.046
	798
	0.073
	202
	0.053
	1000

	New virus

epidemic
	 0.123**
	798
	 0.199**
	202
	 0.149**
	1000

	Economic

Uncertainty
	0.058
	798
	0.096
	202
	0.055
	1000

	Food

shortage
	 0.141**
	799
	0.092
	201
	 0.136**
	1000

	Cancer
	 0.109**
	800
	 0.248**
	202
	 0.134**
	1002


*p<0.05 (two-tailed); **p<0.01 (two-tailed). 

Table 2: Correlations between P-Engagement and SPS-Engagement (PEP/IS-II Index)

	Problem
	Public
	Scientists
	Total

	
	Pearson r
	n
	Pearson r
	n
	Pearson r
	n

	Global

warming
	 0.148**
	800
	  0.171**
	203
	0.163**
	1003

	Energy

shortage
	 0.102**
	798
	  0.203**
	203
	0.133**
	1001

	Pollution
	 0.126**
	800
	  0.198**
	203
	0.144**
	1003

	Aging

population
	 0.146**
	799
	0.052
	203
	0.129**
	1002

	Rich-poor

gap
	0.084*
	796
	 0.004
	203
	0.086**
	999

	New virus

epidemic
	 0.104**
	800
	  0.191**
	203
	0.131**
	1003

	Economic

uncertainty
	 0.102**
	799
	 0.152**
	203
	0.116**
	1002

	Food

shortage
	 0.140**
	799
	 0.140**
	202
	0.142**
	1001

	Cancer
	 0.152**
	800
	 0.173*
	203
	0.157**
	1003


*p<0.05 (two-tailed); **p<0.01 (two-tailed). 
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