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Abstract

:

Many previous studies have revealed that people’s decision-making may differ depending on message framing—whether the same content is presented with an emphasis on gain or loss. However, almost nothing is known about preschooler responses according to message framing. This study aimed to identify the characteristics of the message framing effect in preschoolers and to examine the influence of age, issue involvement, and delivery method on this effect. A total of 180 participants ranging from 3–5 years of age were randomly assigned to one of four conditions with different combinations of frame types and delivery methods. The attitudes and behavioral intentions of the children toward the messages were measured via questionnaire. The results showed that the effect of persuasive messages increased with age (p < 0.001, ηp2 = 0.14) and was higher when the messages were more relevant to children (p < 0.001, ηp2 = 0.15). Furthermore, loss-framed messages were more effective than gain-framed messages for issues delivered verbally with pictures, while the opposite was true for issues delivered only verbally (p < 0.001, ηp2 = 0.06). These results enable developmental and theoretical discussions of the framing effect in children and provide practical data for improving the persuasion efficacy of message delivery in children.
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1. Introduction


Early childhood education promotes children’s holistic development, including physical, socio-emotional, and cognitive aspects, while instructing children in basic habits regarding health and safety. It includes topics such as personal hygiene, diet, and coping with accidents and emergencies. Such education can serve as a foundation for preschoolers’ development and tends to be strongly persuasive in its ability to induce desirable attitudes and behaviors. When conveying persuasive messages such as “you should always brush your teeth after eating” or “you should wash your hands after outdoor activities,” it is important to give children reasons for doing so in order to affect their attitudes and behaviors in the long term. Therefore, it is necessary to research and discuss strategies adults can use to more effectively and persuasively deliver educational messages to children. However, it is difficult to find in-depth research regarding this topic.



The most widespread current behavioral economic theory is prospect theory [1,2], which considers that people value loss more than gain (of equal value). It posits that people tend towards risk aversion when gains are anticipated and towards risk-seeking when losses are anticipated, taking risks for even the smallest of gains. This theory has led to countless studies on message framing in the fields of health communications [3,4,5], public service campaigns [6,7], and marketing [8,9], among others.



Message framing refers to a communication strategy that aims to motivate human behavior using a persuasive message that highlights either gain or loss [10]. Gain-framed messages emphasize the expected gain from behaving a certain way, while loss-framed messages emphasize the expected loss from not behaving a certain way. Early studies on this topic found that loss framing was more effective at motivating people, which was interpreted in the context of prospect theory’s loss aversion [11]. However, later studies have failed to produce consistent results; researchers have explained the mixed results by referring to moderating variables.



Perceived risk is one of the most actively discussed moderating variables. Based on the certainty effect of prospect theory [1], researchers have suggested that presenting a loss-framed message is more effective for behaviors with high perceived risk (e.g., early detection of cancer), while a gain-framed message is more effective for behaviors with low perceived risk not accompanied by special risks (e.g., use of disease prevention products) [5,12,13,14]. In addition, it has been determined that individual differences in perceived risks are related to certain behaviors that influence the framing effect [15,16]. Another moderating variable of the framing effect that has been suggested in many studies is issue involvement. Researchers have confirmed that if the message recipient has a close connection to the issue or if the message is processed in depth, a loss-framed message is more persuasive than a gain-framed message, and vice versa [4,8,17,18]. These results were mainly interpreted through the Elaboration Likelihood Model [19]. Finally, another moderating variable that has recently attracted attention is the method of message delivery. Researchers have suggested that conveying messages with visual aids allows for more thorough encoding of information and induces more specific and in-depth cognitive processing than verbal messaging alone [20,21].



As such, a number of diverse studies regarding message framing have been conducted, but the study participants have been almost entirely limited to adults. Even though persuasive messages for young children are frequently delivered in daily life and may have great educational and developmental meaning, children’s responses to these persuasive messages and the framing effects in children have not been studied in depth. Early childhood is a crucial period, in which children’s cognitive, linguistic, and socio-moral development appears rapidly [22,23,24,25,26,27,28,29,30]. Thus, their responses to persuasive messages and framing effects may differ from those of adults as well as according to age group. In this context, the purpose of this study is thus to examine the influence of preschoolers’ age, issue involvement, and delivery method on message framing in light of the established research and new experimental data in the course of discussing the best persuasion strategies to adopt in early childhood education.



1.1. The Effect of Age on Message Framing


During early childhood, cognitive, linguistic, and socio-moral development are abruptly brought up. First, in terms of cognitive development, children concentrate their attention by themselves and their ability to control attention voluntarily as their age increases to 2.5 years, 3.5 years, and 4.5 years [31,32]. As short-term memory capacity increases during these years, children can catch the changes of objects up to two or three items for 3- or 4-year-olds, and up to three or four items for 5- or 7-year-olds [29]. Furthermore, the performance of complex inhibition tasks that require suppressing the dominant response and executing the opposite response is possible from the age of two and greatly improves between the ages of 3 and 5 [23,24].



Children are constantly stimulated by language after birth and show great overall improvement in language skills in the process of remembering and imitating the language of others around them. Grammatical morphemes appear in children’s language after 30 months, and syntax-like structures appear when overlapping sentences are used. Moreover, as the vocabulary for use increases exponentially, language comprehension and expression skills increase significantly after the age of 2.5 years [22,25].



Children’s socio-moral development appears during these years as well. The theory of mind that is needed in order for children to recognize and understand other people’s beliefs, desires, intentions, and emotions develops greatly between the first and second half of the age of 4, and the higher-order mind theory develops greatly between the first and second halves of the age of 5 [33,34]. It has been revealed that the self-regulating ability to generate and control motivation to achieve individual wishes and emotional execution functions that delay satisfaction and resist temptation for immediate beneficial results also develop significantly in early childhood [35,36]. The emergence of independent behavioral self-regulation begins between 12 and 36 months, and develops further within a supportive context in which parental guidance and scaffoldings are provided [37,38]. By the age of 3 or 4, children who have been exposed to parental guidance (that models appropriate behavior, encourages, and demands appropriate behavior) begin to internalize social norms and expectations [26,30,37].



According to Kohlberg [39,40], most children before the age of 9 are at the level of preconventional morality. At this level, moral judgment is given externally, and is judged according to the rules of the authority that provide punishment or compensation. Within this level, children go through Stage 1 (obedience and punishment) and reach Stage 2 (individual needs and exchange). He mentions that social interactions are important for children’s moral development. As parents encourage children to take others’ perspectives and provide more opportunities to engage in conversations about issues that have values, they can promote the progress of moral thinking in children [27,28,41].



As such, the cognitive development that occurs between the ages of 3 and 5 facilitates language understanding, situational judgment, causal understanding, and future prediction [42,43,44,45], and the development of executive function and social moral development leads children to follow adult rules and regulate their behavior in order to interact naturally with others [33,34,35,39,40]. These various developments in early childhood suggest that framing effects may differ according to the age of children. For example, if children become more sensitive to risk and have a higher risk perception as their age increases due to cognitive development and social experiences, it can be postulated that loss-framed messages might be more persuasive than gain-framed messages to older children.



However, the results of previous studies are not sufficient to prove this hypothesis. Kim and Kim [46] delivered public service announcements about water conservation and preservation using gain- and loss-framed messages, and showed that the latter were more effective with students in both lower and upper elementary grades. Meanwhile, a study by Improgo and colleagues [47] gave audiovisual presentations to first-graders about the necessity of hand-washing and found that only gain-framed messages increased children’s hand-washing knowledge and beliefs. Bannon and Schwartz’s [48] study presented gain- and loss-framed messages about the importance of healthy nutrition to kindergarten children, then compared their responses when selecting apples as a snack. Both the gain- and loss-framed message groups showed improved behavior compared to the control group, but there was no significant difference between them. As such, previous studies have not shown consistent results or patterns by age; in particular, few studies have specifically examined the impact of children’s age on the framing effect with age as a variable. Therefore, this study aimed to confirm whether children’s age moderates the framing effect and if the expected results would be found. Moreover, if the level of cognitive processing and message interpretation differs by children’s ages, interactions would be possible between age and other variables (issue involvement, delivery method) in children’s response to the messages. Thus, this study additionally aimed to investigate these interactions and discuss the results.




1.2. The Effect of Issue Involvement on Message Framing


Issue involvement is another variable that may influence children’s understanding and acceptance of persuasive messages. Issues that are highly relevant to children can elicit better understanding of messages, fostering a positive attitude and willingness to accept the messages. On the other hand, children may not feel interested in or able to fully understand issues that are not relevant to them, causing a decline in attitudes and willingness to follow the persuasive messages. As such, issue involvement may have a major influence on children’s attitudes and behavioral intentions regardless of framing type, although few studies have empirically investigated this impact. Therefore, this study examines and discusses the main effect of issue involvement on persuasive message delivery.



On the other hand, many studies of adults have found that issue involvement can moderate the message framing effect [4,18,49,50]. Researchers have confirmed that if the message recipient has a close connection to the issue, loss-framed messages are more persuasive than gain-framed messages, and vice versa if the connection is more distant. These results were mainly interpreted through the Elaboration Likelihood Model [19], which posits that persuasive messages are delivered through either a central or peripheral route depending on the level of cognitive processing. In other words, it is argued that information considered important by the recipient is subject to more in-depth cognitive processing (central route), while information not considered important is subject to shallower cognitive processing (peripheral route). Based on this model, many studies have found that in high-involvement situations, loss-framed information increases people’s attention and induces deeper cognitive processing (central route), thereby producing a greater persuasive effect than gain-framed information. In contrast, in low-involvement situations gain-framed information is processed superficially (peripheral route), thereby having a higher persuasiveness than loss-framed information.



A study by Donovan and Jalleh [4] introduced women to a new children’s vaccine that included side effects by presenting gain- and loss-framed messages; the gain-framed message was more effective among women who were not closely involved with child care. Maheswaran and Meyers-Levy’s [18] study used framed messages to inform college students about the need to lower cholesterol levels and take diagnostic blood tests. In this study, the loss-framed message was more effective in the group that perceived high relevance in the delivered content, while the gain-framed message was more effective in the group that perceived low relevance in the content. Moreover, Moorman and van den Putte [49] found that the persuasive effect of messages about smoking cessation was greater for loss-framed messages in participants with high issue involvement and for gain-framed messages in participants with low issue involvement. Thus, several studies of adults have gathered results supporting existing theoretical models. However, little has been done to verify whether these results can be confirmed in children. A study by Kim and Kim [46] selected two issues, water conservation (personal effort) and water preservation (public effort), and examined the framing effects; loss-framed messages were more effective for both issues. However, issue involvement may not have varied much between these issues because they fell into a similar category, that of environmental protection. The present study aimed to address the limitations of previous studies and more clearly verify whether issue involvement moderates framing effect in children.




1.3. The Effect of Delivery Method on Message Framing


Message delivery method has been proposed as another variable that influences the framing effect. First, presenting visual aids when delivering a message has been revealed to be effective in message recipients’ understanding of messages and for improving memory. For example, researchers have shown that the visual elements that accompany linguistic information enables the recipients to understand risks more precisely and reduce errors in information delivery by using anecdotal narratives [20,51,52]. Furthermore, it has been found that visual images can improve message recipients’ recall of information [53].



Many previous studies have suggested that presenting visual images can be an important factor in increasing the effectiveness of persuasion. Garcia-Retamero and Cokely [20] confirmed that visual aids could increase the persuasive effect of messages about sexual health in adults. Other studies have found that graphic warning labels on cigarette packages are more effective than text-only warning labels in increasing willingness to quit or reducing smoking among adolescents and adults [53,54]. Furthermore, researchers have suggested that the effects of such visual images are closely related to various factors, such as induced attention [55,56], deep cognitive processing [21,56], and strong emotions [53,55]. Hence, we hypothesized that the verbal delivery of messages with visual images could be very favorable for children, who have lower attention spans, linguistic understanding, and cognitive processing ability compared to adults.



On the other hand, presenting visual images has been clearly shown to be effective, mainly with loss-framed messages. Many studies mentioned above suggest the effect of visual images presented loss-framed messages in their study scenarios [52,53,55,56]. Moreover, a study by Seo and colleagues [57] using both gain- and loss-framed messages found improvements in persuasive effect with visual images only with the latter, and no effect of images or the opposite effect (persuasive effect with verbal only) with gain-framed messages depending on the issue. However, other studies argue that visual elements can be effective regardless of framing type. Garcia-Retamero and Cokely [20] found that visual aids were effective in improving adults’ sexual health behavior for both gain- and loss-framed messages, and suggested that these results could be shown in individuals who had high cognitive processing abilities. In other words, visual aids enable more thorough encoding of both potential gains and losses, meaning that individuals who have higher cognitive processing skills can easily process the information without other conditions to facilitate information processing in each (deep or shallow) route. [20,58].



Taking these previous results together, the effect of visual image presentation in children might be stronger and more pronounced with loss-framed messages. In addition, considering that the level of cognitive processing increases as children age, this pattern may vary depending on the age of children. This study examined these hypotheses by analyzing the effect of delivery method on children’s responses to messages.




1.4. Purpose of the Study


The purpose of this study was to investigate the attitudes and behavioral intentions of children in response to persuasive messages by age, issue involvement, delivery method, and frame type by analyzing children’s responses (main effect and interaction effects among variables) in order to examine the effective strategies of message delivery. The research questions in this study are as follows.



How do age, issue involvement, delivery method, and types of message framing affect children’s attitudes and behavioral intentions towards persuasive messages?



	
Are there main effects of each variable on the children’s attitudes and behavioral intentions toward persuasive messages?



	
Are there interaction effects between variables for children’s attitudes and behavioral intentions toward persuasive messages?








2. Materials and Methods


2.1. Participants


A total of 180 Korean children aged 3, 4, and 5 years old (60 per age group) participated in the study. These children were recruited from kindergartens in a middle-class area of Gyeonggi-do province. Two of the authors explained the purpose, content, and methods of this study to the children’s parents in detail and obtained their written consent for their children to participate in the research. The average age of the participants was 43.5 months (SD = 2.3) for the 3-year-olds (31 male, 29 female), 55.1 months (SD = 2.8) for the 4-year-olds (32 male, 28 female), and 67.0 months (SD = 2.5) for the 5-year-olds (29 male, 31 female). Data from a total of 173 participants were used in the analysis, excluding data from seven participants due to insincere responses.




2.2. Materials


2.2.1. Persuasive Messages


In this study, we selected a safety issue as the high-involvement issue and an environmental issue as the low-involvement issue based on previous studies [59]. When constituting reason messages on each issue, we emphasized personal benefits to create high issue involvement and collective/global benefits to create low issue involvement.



When crafting the details of the messages, we considered the possibility that children’s responses could be influenced by an educational effect if children frequently heard the message in daily life. Hence, we selected messages that children might not frequently encounter, which was confirmed in a preliminary study. The main message for the safety issue was “You should wear safety gear when you are doing outdoor sports,” while for the environmental issue, the message was “You should use no more soap and shampoo than necessary when bathing.”



These persuasive messages were set within gain- and loss-framed messages, and consisted of both central and reason messages. The central messages, given above, convey the proper behavior the child should adopt, while the reason messages explain why. The same central messages were presented in both frames, with different reason messages for each frame. The gain-framed message described the benefits of doing the action, while the loss-framed message described the disadvantages of not doing so. The persuasive messages constructed in this study are shown in Table 1.



The persuasive messages were verified by two early childhood education professors and two preschool teachers. We asked these experts to assess whether the messages were structured appropriately for each frame type and whether the language used was age-appropriate for the participating children, and asked them to comment critically on unsuitable parts. Based on the opinions of these experts, we removed redundant sections and modified the messages to make them clearer and easier to understand. The experts reassessed the new messages in the same way, and after one more revision, the messages underwent a final review by the experts.




2.2.2. Picture Cards


In this study, picture cards that visually depicted the persuasive messages were created. These cards consisted of two pictures that vividly and concretely described the content of the persuasive message; one showed the child’s action and the other showed the outcome. The gain-framed cards contained pictures of a child performing the action promoted by the persuasive message, with the positive outcome of the action, and the loss-framed cards contained pictures of the child not performing the action, with the negative outcome. A total of eight picture cards were produced, four cards for each topic (two gain-framed and two loss-framed cards). Moreover, separate sets of picture cards were made for boys and girls in order to help them identify with the characters in the pictures. These picture cards (14 × 10 cm) were illustrated in color to deliver vivid visuals. They were created by a university student majoring in art and participating in early childhood art education. The validity of the pictures was confirmed by the two early childhood education professors and two preschool teachers.




2.2.3. Attitudes and Behavioral Intention Questionnaire


A questionnaire was developed in order to measure the degree to which a child was persuaded by the given messages. Previous studies have measured the persuasive effects of messages in a variety of ways, including agreement with the message, attitudes, behavioral intention, and behavioral change [60]. Attitudes and behaviors have been used primarily as indicators of the degree of persuasive effect. Several studies have directly measured the behavior or behavioral changes of message recipients [48,55], while others have measured behavioral intentions instead of behaviors [10,53], as the recipient’s willingness to behave could be the most proximal predictor of their actual behavior [61]. We considered both the previous studies’ methods and the possibility of extraneous influencing factors that may appear in children’s actual behavior, such as individual differences in the opportunity to ride a bicycle or scooter, that of possessing equipment, or guidance of a parent or teacher. Thus, we decided to set the attitude and behavioral intention of children as dependent variables reflecting the persuasive effect.



A questionnaire on the children’s attitudes and behavioral intentions was created with reference to a previous study examining the effect of message framing on elementary school students [46]. It consisted of a total of three items, two measuring attitude and one measuring behavioral intention. The first item was “How important do you think this story is?” This item was intended to measure the importance and value of the message that children perceive. The second item was “How much do you want to tell this story to a younger sibling or a friend?” This was intended to measure children’s interest and trust in this story. The third item was “How much more do you want to do OOO (the target behavior) after hearing the story?” This item aimed to measure children’s willingness to engage in the target behavior. Each item was measured on a 7-point Likert-type scale, modified in this study to be more understandable and easier to use for the children, consisting of seven black circles arranged from smallest to biggest under numbers from 1 through 7. The score range for each item was 1–7, and higher scores represented a stronger perception of the importance of the message, more interest in the message, and higher willingness to follow the message by engaging in the behavior. This questionnaire was validated by the two early childhood education professors and two preschool teachers. These experts confirmed that the items in the questionnaire were appropriate for measuring the attitudes and behavioral intentions of children towards the message of each issue.





2.3. Procedure


2.3.1. Preliminary Study


We conducted a preliminary survey to confirm the adequacy of the persuasive messages, picture cards, questionnaires, and general process of the survey. Twelve children (four of each group aged 3, 4, and 5 years) participated, but did not subsequently participate in the main study. We surveyed each child individually in a quiet space in the kindergarten, delivering messages either only verbally or verbally with picture cards and confirming that the child could fully understand the content. We also asked questions from the attitudes and behavioral intention questionnaire and confirmed whether the child could understand each item well and properly utilize the Likert-type scale to respond.



The preliminary findings showed that the persuasive messages and picture cards were appropriate for the level of the children and that the items in the questionnaire were well-understood. However, a few expressions used in the persuasive messages that the children may have had difficulty understanding were modified for the main study. The survey took about 20 min per child, a suitable length for young children.




2.3.2. Main Study


This study was approved by the Seoul National University Institutional Review Board (Approval No. IRB No. 1603/001-008) and the parents of all study participants provided written informed consent. The main survey was conducted with 180 children aged 3, 4, and 5 years (total of 60 per age group), who were randomly assigned to one of four conditions (1—gain, verbal only; 2—gain, verbal + picture; 3—loss, verbal only; 4—loss, verbal + picture) and received persuasive messages on two issues for each condition (a total of fifteen children per age group per condition). As such, this study used a mixed design, including age, delivery method, and frame type (as between factors) and issue involvement (as within factors). We were concerned that individual differences between groups would be excessively reflected in the results if there were too many experimental groups, excluding a potential design with eight experimental groups; thus, only four experimental groups were used. In order to avoid having one child receive two conditional messages on an issue, issue involvement was set as a within factor. This setting was expected to minimize memory effects in the survey.



The survey was conducted in a quiet space in the kindergarten. We first introduced each child to the quiet space and had a brief conversation to build rapport with the child. We then delivered the persuasive message to the child following the experimental settings of that child’s group. The two messages were delivered in random order to avoid order effects. To the group presented with picture cards, a set of cards was presented in accordance with the child’s sex. Immediately after delivering the prepared persuasive message, we asked the children three questions from the attitudes and behavioral intention questionnaire and allowed the children to respond by pointing to the circles on the seven-point Likert scale using their fingers. We recorded the children’s responses on the record sheet. The survey took about 20 min per child.





2.4. Data Analysis


The collected data were analyzed using SPSS 22.0. First, a basic statistical analysis was conducted to investigate the means and standard deviations of the children’s attitude and behavioral intention scores in terms of each variable. Next, to examine the effects of the respective variables on the attitudes and behavioral intentions of the children, a repeated-measures ANOVA analysis was conducted. The main effects of each variable and interaction effects between variables were identified; when the latter were statistically significant, a simple main effect analysis was performed to analyze the effects more specifically.





3. Results


The results of the basic statistical analysis for each condition, checking the trend in attitudes and behavioral intentions in children by age, issue involvement, delivery method, and frame type, are shown in Table 2. Table 2 shows the trend in children’s responses to the messages in each condition.



3.1. Effects of Age, Issue Involvement, Delivery Method, and Frame Type on Children’s Perception of Importance of Messages (Attitude)


A repeated-measures ANOVA analysis, 3 (age) × 2 (issue involvement) × 2 (delivery method) × 2 (frame type), on children’s perception of importance was conducted. The results are shown in Table 3. The main effect of age (F = 18.10, p < 0.001, ηp2 = 0.18) and the interaction effect between delivery method and frame type (F = 4.37, p < 0.05, ηp2 = 0.03) were significant.



First, children’s perception of importance increased as their age increased. The average score for perception of importance was 3.92 (SD = 1.54) for the 3-year-olds, 4.91 (SD = 1.76) for the 4-year-olds, and 5.63 (SD = 1.36) for the 5-year-olds. Statistically significant differences were observed between all age groups.



Next, there was an interaction effect between delivery method and frame type. Specifically, children’s perception of importance was higher in the loss-framed condition (M = 5.09, SD = 1.68) than in the gain-framed condition (M = 4.72, SD = 1.73) when messages were delivered verbally with pictures, whereas when the messages were delivered only verbally, the gain-framed condition (M = 5.02, SD = 1.56) showed higher perception of importance than the loss-framed condition (M = 4.43, SD = 1.82). This shows that delivery method can modulate the framing effect in children.




3.2. Effects of Age, Issue Involvement, Delivery Method, and Frame Type on Children’s Tendency to Share Messages (Attitude)


The results of the repeated-measures ANOVA analysis of 3 (age) × 2 (issue involvement) × 2 (delivery method) × 2 (frame type) on children’s tendency to share messages are shown in Table 4. The main effect of delivery method (F = 4.27, p < 0.05, ηp2 = 0.03) was significant. Moreover, the interaction effects between age and issue involvement (F = 3.01, p = 0.052, ηp2 = 0.04) as well as between delivery method and frame type (F = 3.70, p = 0.056, ηp2 = 0.02) were closely significant.



First, by examining the interaction effect between age and issue involvement, it is observed that children’s tendency to share the messages with their peers showed different patterns for each issue by age. When children encountered the high-involvement issue, the tendency to share messages did not vary by age. However, when children heard the low-involvement issue, the 5-year-olds (M = 5.33, SD = 1.87) showed a greater tendency to share messages than the 3-year-olds (M = 4.47, SD = 2.21) and 4-year-olds (M = 4.36, SD = 2.25) (F = 3.63, p < 0.05, ηp2 = 0.04).



The main effect of delivery method was found in the children’s tendency to share messages. Children wanted to talk more about messages when they were delivered verbally with pictures (M = 4.90, SD = 1.72) than only verbally (M = 4.41, SD = 1.64). Recognition of the vivid colored images might have elicited children’s interest in the message and improved their memory, motivating them to share the message with other people.



Last, the interaction effect between delivery method and frame type was significant in the children’s tendency to share messages. When the messages were delivered verbally with pictures, a higher score was shown in the loss-framed condition (M = 5.19, SD = 1.62) than in the gain-framed condition (M = 4.63, SD = 1.79), while when the messages were delivered only verbally, the tendency score in the gain-framed condition (M = 4.59, SD = 1.49) was higher than that in the loss-framed condition (M = 4.21, SD = 1.78).




3.3. Effects of Age, Issue Involvement, Delivery Method, and Frame Type on Children’s Behavioral Intention


The results of the repeated-measures ANOVA analysis of 3 (age) × 2 (issue involvement) × 2 (delivery method) × 2 (frame type) on children’s behavioral intention are shown in Table 5. The main effects of age (F = 5.58, p < 0.01, ηp2 = 0.07) and issue involvement (F = 97.84, p < 0.001, ηp2 = 0.38) and the interaction effect between age and issue involvement (F = 5.34, p < 0.01, ηp2 = 0.06) were significant. Moreover, the interaction effect between issue involvement and frame type (F = 3.49, p = 0.064, ηp2 = 0.02) was closely significant and the interaction effect between delivery method and frame type (F = 9.65, p < 0.01, ηp2 = 0.06) was significant.



First, we should note that the children’s behavioral intention significantly increased as their age increased. The behavioral intention score of the 3-year-olds was 3.65 (SD = 1.59), that of the 4-year-olds was 4.17 (SD = 1.73), and that of the 5-year-olds was 4.65 (SD = 1.54). A significant difference was observed between the 3- and 5-year-olds. These results seem closely related to the results of the children’s perception of the messages’ importance. This supports previous studies which argued that recipients’ attitudes can lead to their willingness to engage in a behavior [57], and indicates that behaviors might be more motivated as children age, as they can more deeply process and interpret the messages and fully perceive their value.



However, it is worth noting that these age effects varied by issue involvement. When hearing about the high-involvement issue, children’s behavioral intention increased as age increased: 3-year-olds: 4.22, 4-year-olds: 5.45, 5-year-olds: 6.00 (F = 10.45, p < 0.001, ηp2 = 0.11). However, there were no significant differences in children’s behavioral intention by age after hearing about the low-involvement issue: 3-year-olds: 3.07, 4-year-olds: 2.90, 5-year-olds: 3.30. As seen in Figure 1, these results show that the phenomenon in which perception of importance in children encourages their behavioral intention can be specified by issue involvement.



The main effect of issue involvement was confirmed as well. Children’s behavioral intention was 5.22 (SD = 2.25) for high issue involvement and 3.09 (SD = 2.16) for low-involvement. These differences can be seen in Figure 1.



Next, there was an interaction effect between issue involvement and frame type. When the children encountered the high-involvement issue, behavioral intention was higher in the loss-framed condition (M = 5.32, SD = 2.23) than in the gain-framed condition (M = 5.13, SD = 2.28). However, when they heard the low-involvement issue, their behavioral intention was higher in the gain-framed condition (M = 3.38, SD = 2.17) than the loss-framed condition (M = 2.79, SD = 2.12).



Finally, the interaction effect between delivery method and frame type was found with respect to children’s behavioral intention, which was higher in the loss-framed condition (M = 4.55, SD = 1.57) than in the gain-framed condition (M = 4.01, SD = 1.69) when the message was delivered verbally with pictures. When messages were delivered only verbally, behavioral intention was higher in the gain-framed condition (M = 4.49, SD = 1.78) than in the loss-framed condition (M = 3.55, SD = 1.44). This result follows the same pattern as children’s perception of message importance and tendency to share messages.




3.4. Children’s Attitudes and Behavioral Intentions by Age, Issue Involvement, Delivery Method, and Frame Type


To confirm the children’s overall attitudes and behavioral intentions, repeated-measures ANOVA analysis of 3 (age) × 2 (issue involvement) × 2 (delivery method) × 2 (frame type) was executed. Table 6 shows the results.



Furthermore, in order to comprehensively examine the persuasive effect by delivery method, we calculated the average overall score for all three dependent variables as the score of children’s attitudes and behavioral intentions and investigated the trends in children’s responses through a graph (Figure 2).



First, the attitudes and behavioral intentions of the 3-year-olds were low overall compared to those of the older children. Interestingly, the 3-year-olds were generally more persuaded by gain-framed messages than loss-framed ones. In this study, the interaction between age and frame type was not statistically significant, although the trend is visible in the graphs.



In the 4- and 5- year-olds, we confirmed that children’s responses were particularly prominent for high issue involvement and that they differed by each variable. Interestingly, the trend suggested in the Elaboration Likelihood Model (loss-framed is more effective than gain-framed when issue involvement is high, and vice versa when issue involvement is low) was clearly seen when messages were delivered verbally with pictures for high issue involvement and only verbally for low issue involvement. As such, the results predicted by the Elaboration Likelihood Model were apparent for specific delivery methods, which can be further discussed in terms of inducing deep or shallow cognitive processing by each delivery method.



Finally, it can be noted that the effect of persuasion in delivering messages verbally with pictures was more pronounced among 5-year-olds, regardless of frame type. This seems to be in line with previous studies suggesting stronger effects of persuasion in individuals who are more cognitively competent when the message is delivered with visual elements, regardless of the frame type [20,58].





4. Discussion


In early childhood education, persuasive messages are frequently delivered to children to help them form basic lifestyle habits and promote their safe and healthy development. Nevertheless, few studies have been conducted on effective strategies to deliver educational messages to children. In this study, a total of 180 children aged 3, 4, and 5 were surveyed to examine how age, issue involvement, delivery method, and frame type influenced their attitudes and behavioral intentions. The main findings are discussed below.



4.1. Effects of Children’s Age on Their Attitudes and Behavioral Intentions


We hypothesized that children’s age would have a major influence on their response to the messages, and this hypothesis was partially validated. As children’s age increased, perception of message importance and behavioral intention increased. These results can be interpreted in line with the children’s development of comprehensive thinking abilities and core information processing skills. Between the ages of 3 and 5, a critical period when rapid cognitive development occurs [23,24,35], children’s attention, message comprehension, causal inference, and outcome prediction generally develop [42,43,44,45,62]. Therefore, children might be able to understand the presented situation more clearly and to better recognize the seriousness of certain issues and the need for suggested behaviors as they grow. This can be discussed in connection with Bandura’s [63] social learning theory, which suggests that children’s social learning occurs in four stages: attention, memory retention, behavioral reproduction, and motivation [46,47]. That is, in order for children to conduct behaviors by themselves using the information obtained through interaction with their environment, they need to develop skills in attention, retention, carrying out behaviors, and motivation, all of which require a certain level of cognitive ability. Furthermore, our results can be interpreted in regard to children’s social development [33,34]. Children’s theory of mind develops greatly around 4 and 5 years of age. This allows older children to grasp the intentions of adult researchers’ message delivery better and more accurately. In addition, through socialization [26,30,37,39] older children can establish an attitude that messages from adults are important, that they should follow them well, and that they should act that way in the future.



Although social learning theory is particularly focused on information that children can obtain by observing other people’s behavior, it acknowledges that a series of cognitive processes are needed in order for children to accept information and translate it into actual behavior. It is interesting that the age effect did not appear in another dependent variable, the tendency to share messages. We hypothesized that the children’s willingness to carry the message to peers may reflect their trust in the message as well as their interest. However, the results of this study indicate that this willingness may come from children’s interest or curiosity about information rather than from deep cognitive processing. If cognitive processing had been involved, the age effect would have influenced children’s tendency to share messages.



Second, there was an interaction effect between age and issue involvement for children’s behavioral intention. While this had not been hypothesized, it may be compared to the results on the children’s perception of message importance. As seen in Figure 1, as age increased, children were more aware of the importance and value of both high-involvement and low-involvement issues; however, behavioral intention only increased with age for high issue involvement. Many studies have suggested that the attitudes of recipients can predict behavioral intention or actual behaviors [57]. In contrast, the results of this study suggest that children’s attitudes are not always associated with their actual behaviors, and that characteristics of issues, such as their relevance to children, can play a significant role in motivating children’s behavior. In contrast to the safety issue, it would be difficult for children to directly feel the impact of the environmental issue used in this study, and it would be challenging to bring out their related behavioral motivation. These messages may need to be repeated and sustained until children can recognize their indirect and ultimate implications. Although this study showed that low-involvement issues are limited in their ability to lead children’s actual behavior, subsequent studies need to examine the possibility of further motivating children’s behaviors through continuous delivery of issues.



Meanwhile, this study showed an interaction effect between age and issue involvement on children’s tendency to share messages. Children’s willingness to deliver the messages to peers did not vary by age in the high-involvement condition, while in the low-involvement condition 5-year-olds showed a significantly higher tendency to share messages than 3- and 4-year-olds. These findings suggest that children show a similar degree of interest and curiosity about issues that are closely related to themselves, regardless of their age, while older children are more likely to pay attention and approach and use information even if it is not relevant to their own lives. These results might be interpreted regarding children’s socialization experiences and development of social interaction ability depending on their age [26,30,37]. For example, 5-year-olds have learned and internalized various rules and norms more than 3- or 4-year-olds. These rules and norms may be understood to apply to the self and to everyone. Therefore, even though the consequences of an action may be less likely to have an immediate impact, older children may nonetheless think that it is crucial and necessary to inform others. The development of children’s social interaction ability can explain these results [64,65], as the intention or motivation to tell their peers what they have heard somewhere is made possible through social skills development that promotes “hanging out,” interacting, and talking freely with peers. Thus, 5-year-old children may be more active in sharing what they know with others than 3- or 4-year-olds.



Another age effect investigated in this study was the moderating effect of age on message framing. In the results, although the interaction effect between age and frame type was not statistically significant, 3-year-old children tended to find gain-framed messages more persuasive than loss-framed messages, regardless of other conditions. These findings were partly consistent with the hypothesis of this study, and support Smith’s [66] study that suggested listeners with higher education levels (having higher cognitive skills) are more likely to be persuaded by loss-framed messages, which induce deeper and more thorough cognitive processing. In addition, higher levels of education may mean that the level of socialization is higher and that social rules and norms have been further internalized through learning or limitations [26,30,37]. Thus, as children grow from 3 to 4 to 5 years old, they form social and moral attitudes according to adults’ instructions or guidance. Older children may have experienced more punishment or loss than reward or benefit through this process. Adults easily apply punishment or loss to children to control their behavior. Therefore, children who have experienced this socialization process may be more sensitive to loss or harm rather than gain or benefit.



Meanwhile, gain-framed messages, which are superficially processed, are more effective for those who do not have a high level of cognitive processing skills. In this study, however, there was no apparent advantage for loss-framed messages in older children. Although they have higher levels of cognitive processing [67], they may be slightly influenced by other variables, such as issue involvement or delivery method in this study. Therefore, subsequent studies would be required to survey the effects of age on framing effects in children in a wider age range (e.g., 2–10 years old) while controlling other conditions such as issue or delivery mode in order to verify the age effects more reliably.




4.2. Effects of Issue Involvement on Children’s Attitudes and Behavioral Intentions


This study found that issue involvement with messages influenced children’s behavioral intention. Children’s behavioral intention was higher when messages relevant to the children themselves, such as those about personal safety, were delivered, and lower when delivering messages less relevant to themselves, such as on environmental issues. These results suggest that issues eliciting high involvement can encourage certain behaviors in children because children can directly feel and experience the outcomes of such issues. Children may be less easily motivated toward behaviors when hearing about low-involvement issues, perhaps because the sensitivity regarding benefit or loss declines and outcomes may sound too abstract. Overall, these results suggest that a message on an issue perceived by children as having great immediacy is more effective for inducing desirable behavior. It is important to note, however, that children’s perception of the message importance and their tendency to share were high even for messages with low involvement. Hence, it would be meaningful to educate children using messages about public service or community in order to improve their attitudes, even if the information does not induce behavioral changes.



Moreover, as in many studies examining framing effects, this study found that issue involvement moderated the message framing effect on children—significantly for behavioral intention, and non-significantly (though the same trend was found) for perception of message importance. In other words, loss-framed messages were more effective than gain-framed messages with high-involvement issues (the safety issue), while gain-framed messages were more effective than loss-framed messages with low-involvement issues (the environmental issue). These results are consistent with those of many previous studies showing that loss-framed messages, which induce central path processing, are more effective when issue involvement is high, while gain-framed messages, which induce peripheral path processing, are more advantageous when issue involvement is low [4,17,18,49,50]. This suggests that children can process and accept persuasive messages through mechanisms similar to adults. Furthermore, as proposed by the Elaboration Likelihood Model [19], children can process information through one of two paths, deeper or shallower, depending on the relevance of the information; the persuasiveness then varies by frame type, while its influence varies based on cognitive processing. In addition, it is notable that the distinctive cognitive processing of messages by issue involvement was most pronounced for behavioral intention, which requires the most cognitive processing, and the least pronounced in tendency to share messages, which does not seem closely involved with cognitive processing. This suggests that interaction between issue involvement and frame type may occur when judgment and decisions requiring deep cognitive processing are involved.




4.3. Effects of Delivery Method on Children’s Attitudes and Behavioral Intentions


In this study, we first examined whether delivery method was a strong or major influence itself. The main effect of the delivery method appeared in the children’s tendency to share messages. Children wanted to talk more about the messages with their peers when the messages were delivered verbally with pictures than when they were delivered only verbally. This shows that vivid and colorful visual information may help children perceive and remember the scene more clearly, as it attracts their attention and interest and induces their curiosity. As was previously discussed, children’s tendency to share messages could reflect their interests and curiosities rather than their in-depth cognitive processes. Thus, delivery method may be a major influencing factor on children’s tendency to share messages, and is not affected by other factors that control the level of cognitive processing, such as frame type or degree of issue involvement. In other words, the presentation of vivid images when delivering messages or information can increase children’s interest and approach to information, enabling them to imprint, retrieve, and deliver the provided scene.



In addition, as we expected, delivery method moderated the message framing effect. This result was found in all of the children’s attitudes and behavioral intention: loss-framed messages were more effective when delivered verbally with pictures, while gain-framed messages were more effective when messages were delivered only verbally. Many studies have suggested that presentation of visual images has a strong impact on loss-framed message delivery [53,55,56,57]. The results of this study point first to the effect of visual images on the level of cognitive processing. Delivering information multimodally, that is, linguistically and visually, could enable dual encoding, which can help foster deeper processing [68,69]. In addition, visual elements can increase salience and induce attention, leading more thought and consideration to be given to the delivered message [21,55,56,70]. Therefore, the pictures presented to children in this study might have played a significant role in promoting cognitive processing. In addition, loss-framed messages presented with visual images can cause strong negative emotions in listeners [53,54]. Negative emotions are an evolutionary product that play an important role in enabling humans to immediately recognize risk and respond to it [53,71]. While induced emotions can directly motivate certain behaviors, they also increase risk scrutiny by motivating deep thinking about risks, which in turn can foster beneficial behaviors [72,73]. Hence, presenting loss-framed messages with vivid visual images may cause strong negative emotions in children, which may promote their processing and acceptance of the message. As such, the results of this study are consistent with those of many previous studies [21,53,55,56,57].



Meanwhile, this study showed higher effectiveness of gain-framed verbally-delivered messages only, consistent with the results for sunscreen use in the study by Seo and colleagues [57]. When visual images are presented in a gain-framed message, it may enable somewhat deeper cognitive processing; however, it may result in limited processing depth, as the stimulus does not cause a very strong emotion that would make children feel threatened or at risk. Hence, children may more easily accept and be persuaded by information through the peripheral path when the gain-framed message is delivered only verbally, as it is processed superficially. Therefore, this result suggests that presentation of visual elements is more effective for loss-framed messages, while verbal-only delivery is more effective for gain-framed messages.



Another noteworthy aspect of this study regarding delivery method was whether framing effects, which are moderated by delivery methods as mentioned above, depend on the age of children. We predicted that the impact of visual images could be observed in both gain- and loss-framed messages as children’s cognitive processing ability developed. Although the results showed no significant interaction effects between age, delivery method, and frame type, we did find non-significant trends (Figure 2). Under the condition of verbal delivery with pictures, the persuasiveness of the gain-framed message was considerably lower than that of the loss-framed message among 4-year-olds, while 5-year-olds showed greatly increased persuasiveness with the gain-framed message; the difference between the two frame types was very small. As suggested in a previous study [20,58], there is a possibility that 5-year-old children’s more advanced attention, memory, expectation, and inferential abilities allow them to easily perform deep information processing, enabling acceptance of messages through the central route even with a gain-framed message when they encounter visual images. Hence, delivery of visual elements may be a more effective method across framing types for older children.




4.4. Comprehensive Discussion of Effective Message Delivery for Children


This study found that children’s attitudes and behavioral intentions generally appeared high when a loss-framed message on an issue relevant to children was delivered verbally with pictures or when a gain-framed message on an issue not relevant to children was delivered only verbally (Figure 2). This might indicate that the delivery method additionally influences the level at which information is processed in each processing path. In other words, messages generated under the high-involvement condition are processed through a specific and in-depth central route; here, visual delivery intensifies the processing level, making the priority of the loss frame more apparent, which is effective in the central route. In contrast, messages under the low-involvement condition are processed through a shallow peripheral route; the verbal delivery method is better suited for the superficial processing of information, thereby strengthening the priority of the gain frame, which is effective in the peripheral route.



In addition, as mentioned above, 3- and 5-year-olds showed distinct response characteristics. In 3-year-old children, gain-framed messages generally showed superior effectiveness in persuasion. The cognitive processing skills of younger children (their ability to attend to and fully understand the core message and to anticipate future situations through inferential thought) are immature and they process information largely superficially, making gain-framed messages more effective regardless of condition. Furthermore, age three is the period when the socialization process is first seriously starting. Thus, three-year-olds may not have experienced more punishment or loss than older children, and their sensitivity to loss may not yet be significantly established. In contrast, the five-year-old children were more persuaded by visual images regardless of frame type, as they can more rapidly recognize content, easily make inferences, and are able to predict causality thanks to developments in their cognitive abilities, allowing them to respond more sensitively to images that assist in deeper processing of information. Therefore, these results provide various implications for effective message delivery to children.




4.5. Limitations and Suggestions for Future Researches


This study has several limitations. First, it measured children’s attitudes and behavioral intentions with only three questions; using more items to capture attitudes towards messages and behavioral intention of children would have produced more accurate and reliable results. This measurement limitation relates to the low effect size shown in this study. Although the effect size of the influences of age and involvement was large in the analysis of overall attitudes and behavioral intentions, several influences of independent variables show small effect sizes despite the significance in the analysis of each sub-area (two kinds of attitudes and behavioral intention). The small effect size might result from the large amount of variance of the entire group, even though the average difference among groups appears. This could mean that the distribution of children’s responses in each group is scattered. Therefore, it is essential to collect data that are more reliable through more responses that measure children’s attitudes and behavioral intentions in future studies. In addition, when children conduct psychological evaluations, it can be difficult for them to use standards of evaluations and answer accordingly. Therefore, if the effect of variables can be confirmed through psychological evaluation and measures of children’s behavioral changes, the effect will be more definite.



Second, safety and environmental issues were selected as high- and low-involvement issues, respectively; using a wider range of topics appropriate for each condition could have enhanced the external validity of the results. In addition, the safety and environment issues were chosen in this study because it was possible to construct more personally close or distant hypothetical messages with each issue. Therefore, it is essential to choose the relevant issues, and configure messages depending on the study’s hypothesis. Third, there was a limitation in not being able to convey the exact facts in this study. As we tried to create a scenario related to gains and losses, the delivery content seems to have been exaggerated. For example, reducing the use of soap is better for the environment, but over-use of soap will not kill all fish. While we were able to investigate children’s responses to these hypothetical messages in this study, providing the exact information to children is very important. Researchers will have to check whether their messages are realistic and error-free in future studies.



Fourth, this study did not control for other influencing factors that could affect the children’s response to persuasive messages. In future studies, if factors such as degree of interest, risk sensitivity, and risk avoidance were investigated and controlled in analysis, more accurate results could be derived [10,15,74]. Fifth, this study did not confirm whether the participating children understood the messages correctly. Although we confirmed the messages were appropriate for children of that age through a preliminary study, confirming that the participating children fully understood the messages would have ensured more accurate interpretation of the results.



Sixth, the influences of children’s gender or sociodemographic factors on their response to persuasive messages need to be examined in future studies. This study could not find gender differences between boys and girls. However, gender differences can appear depending on the characteristics of messages, for example, messages evoking more empathy and emotion. In addition, even though we focused on children of families with similar socio-demographic characteristics, it is necessary to examine the influences of sociodemographic factors in children’s families in subsequent studies, as these variables relate to the cognitive development and socialization experiences of children. Finally, this study did not follow up on the effect of persuasion through the actual behavior of the children; behavioral intention can sometimes, though not always, be used to predict actual behavior [5,57]. Hence, all of these limitations must be considered and addressed in future studies.





5. Conclusions


This study is one of the first to consider the necessity of effective delivery of persuasive messages in early childhood education and to examine framing effects on children and the variables affecting them. This study analyzed several of these by examining in detail the effects of age, issue involvement, delivery method, and frame type on children’s attitudes and behavioral intentions.



In this study, children’s age was found to significantly affect attitudes and behavioral intentions toward the message, whether on its own or in connection with issue involvement. The study results suggested that children’s cognitive processing of persuasive messages might be achieved through the same two processing routes as in adults, namely, central and peripheral, as proposed in the Elaboration Likelihood Model. In addition, this study showed that different delivery methods can promote information processing through the respective routes.



These findings can provide useful information on effective message delivery strategies for children. First, gain-framed messages can be more useful for younger children, with increased persuasiveness for them. Generally, loss-framed messages delivered verbally with pictures are most effective for topics that are relevant to children, while gain-framed messages delivered only verbally, or delivered verbally with pictures regardless of frame type (especially for 5-year-olds), are most effective for less relevant topics. Early childhood educators could achieve better educational effects in children by including these methods as part of their persuasion strategies. However, as mentioned above, there is a possibility that children’s behavioral intentions will not lead to real action. Thus, educational support plans (for example, creating a planner) and behavior checks should be considered in order to encourage children to follow through on behaviors when they have a will to act.
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Figure 1. Children’s perception of importance (attitude), tendency to share messages (attitude), and behavioral intention by age and issue involvement. (Error bars represent standard errors.). 
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Figure 2. Children’s attitudes and behavioral intentions by age, issue involvement, delivery method, and frame type. (Error bars represent standard errors.). 
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Table 1. Persuasive messages according to issue and framing.
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Issue

	
Message

	
Gain-Framed

	
Loss-Framed






	
Safety

	
Delivery

	
You should wear protective gear when riding a bike or kick scooter outside.




	

	
Reason

	
Because this protects the precious parts of your body, and you do not get hurt a lot even if you fall or hit something.

	
Because not wearing protective gear may hurt you a lot if you fall or hit something. Then you will bleed and it will hurt a lot, and you will have to go to the hospital.




	
Environment

	
Delivery

	
We should use only the right amount of soap and shampoo when bathing.




	

	
Reason

	
Because if we do so, the soap and shampoo will be naturally gone in the river (dissolved), so fish can live in clean water.

	
Because if we use a lot of soap or shampoo, it stays in the river (not dissolved). This pollutes the river and kills all the fish living in the river.
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Table 2. Attitudes and behavioral intentions of children by age, issue involvement, delivery method, and frame type.
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Title 1

	
3 Years Old (n = 58)

	
4 Years Old (n = 58)

	
5 Years Old (n = 57)




	
Attitudes and Behavioral Intentions in Gain/Loss Condition

	
High inv.

	
Low inv.

	
High inv.

	
Low inv.

	
High inv.

	
Low inv.




	
Verb.

M (SD)

	
Verb.

+ Pic.

M (SD)

	
Verb.

M (SD)

	
Verb.

+ Pic.

M (SD)

	
Verb.

M(SD)

	
Verb.

+ Pic.

M (SD)

	
Verb.

M (SD)

	
Verb.

+ Pic.

M (SD)

	
Verb.

M (SD)

	
Verb.

+ Pic.

M (SD)

	
Verb.

M (SD)

	
Verb.

+ Pic.

M (SD)






	
Perception of importance

(attitude)

	
Gain

	
4.27

(2.17)

	
3.64

(2.17)

	
4.53

(1.60)

	
4.64

(2.10)

	
5.27

(1.87)

	
4.40

(2.29)

	
5.40

(2.03)

	
4.33

(2.26)

	
5.29

(2.20)

	
5.67

(0.90)

	
5.43

(1.79)

	
5.53

(1.81)




	
3.97 (2.16)

	
4.59 (1.82)

	
4.83 (2.10)

	
4.87 (2.18)

	
5.48 (1.64)

	
5.48 (1.77)




	
Loss

	
3.79

(2.69)

	
4.13

(2.26)

	
2.50

(1.65)

	
3.80

(2.46)

	
4.53

(2.07)

	
6.00

(1.41)

	
4.27

(2.15)

	
5.31

(2.10)

	
5.77

(1.59)

	
5.67

(1.84)

	
5.92

(1.50)

	
5.80

(2.08)




	
3.97 (2.44)

	
3.17 (2.17)

	
5.21 (1.91)

	
4.75 (2.15)

	
5.71 (1.70)

	
5.86 (1.80)




	
Tendency to share the message

(attitude)

	
Gain

	
4.07

(2.12)

	
4.86

(2.14)

	
5.00

(2.07)

	
4.57

(2.28)

	
5.27

(2.05)

	
3.80

(2.54)

	
4.00

(2.10)

	
4.07

(2.46)

	
3.93

(2.53)

	
4.87

(1.73)

	
5.29

(1.86)

	
5.60

(1.64)




	
4.45 (2.13)

	
4.79 (2.14)

	
4.53 (2.39)

	
4.03 (2.25)

	
4.41 (2.16)

	
5.45 (1.72)




	
Loss

	
3.71

(2.40)

	
4.47

(2.13)

	
4.43

(2.34)

	
3.87

(2.23)

	
4.27

(2.37)

	
6.31

(1.11)

	
4.73

(2.22)

	
4.69

(2.36)

	
3.77

(2.31)

	
5.87

(1.51)

	
4.31

(2.25)

	
6.00

(1.51)




	
4.10 (2.26)

	
4.14 (2.26)

	
5.21 (2.13)

	
4.71 (2.24)

	
4.89 (2.17)

	
5.21 (2.04)




	
Behavioral intention

	
Gain

	
4.47

(2.26)

	
4.07

(2.30)

	
3.60

(2.26)

	
3.14

(2.41)

	
5.73

(2.46)

	
4.47

(2.59)

	
3.13

(2.00)

	
2.80

(2.11)

	
6.14

(1.83)

	
5.87

(1.51)

	
3.93

(2.40)

	
3.67

(2.02)




	
4.28 (2.25)

	
3.38 (2.31)

	
5.10 (2.56)

	
2.97 (2.03)

	
6.00 (1.65)

	
3.79 (2.18)




	
Loss

	
3.43

(2.50)

	
4.87

(2.56)

	
2.29

(2.09)

	
3.20

(2.43)

	
5.33

(2.32)

	
6.38

(0.96)

	
2.73

(1.94)

	
2.92

(2.25)

	
5.54

(1.71)

	
6.40

(1.59)

	
1.92

(0.95)

	
3.53

(2.53)




	
4.17 (2.59)

	
2.76 (2.28)

	
5.82 (1.87)

	
2.82 (2.06)

	
6.00 (1.68)

	
2.79 (2.10)








High inv.: High involvement, Low inv.: Low involvement, Verb.: Verbal only, Verb. + Pic,: Verbal + Picture.
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Table 3. Children’s perception of importance of messages by age, issue involvement, delivery method, and frame type.
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	SS
	Df
	MS
	F
	ƞp2





	Age (A)
	172.21
	2
	86.11
	18.10 ***
	0.18



	Issue involvement (B)
	0.54
	1
	0.54
	0.17
	



	Delivery method (C)
	2.32
	1
	2.32
	0.49
	



	Frame type (D)
	0.50
	1
	0.50
	0.11
	



	A * B
	1.27
	2
	0.63
	0.20
	



	A * C
	0.70
	2
	0.35
	0.07
	



	A * D
	17.99
	2
	9.00
	1.89
	



	B * C
	0.35
	1
	0.35
	0.11
	



	B * D
	7.91
	1
	7.91
	2.45
	



	C * D
	20.79
	1
	20.79
	4.37 *
	0.03



	A * B * C
	5.65
	2
	2.82
	0.87
	



	A * B * D
	9.07
	2
	4.54
	1.40
	



	A * C * D
	23.85
	2
	11.93
	2.51
	



	B * C * D
	0.04
	1
	0.04
	0.01
	



	A * B * C * D
	0.26
	2
	0.13
	0.04
	



	Error (B)
	520.18
	161
	3.23
	
	



	Error (between variables)
	766.12
	161
	4.76
	
	







* p < 0.05. *** p < 0.001.
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Table 4. Children’s tendency to share messages by age, issue involvement, delivery method, and frame type.
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	SS
	df
	MS
	F
	ƞp2





	Age (A)
	19.43
	2
	9.72
	1.80
	



	Issue involvement (B)
	1.13
	1
	1.13
	0.31
	



	Delivery method (C)
	22.98
	1
	22.98
	4.27 *
	0.03



	Frame type (D)
	0.74
	1
	0.74
	0.14
	



	A * B
	21.86
	2
	10.93
	3.01 (p = 0.052)
	0.04



	A * C
	23.75
	2
	11.87
	2.20
	



	A * D
	21.61
	2
	10.80
	2.01
	



	B * C
	10.12
	1
	10.12
	2.79
	



	B * D
	2.64
	1
	2.64
	0.73
	



	C * D
	19.91
	1
	19.91
	3.70 (p = 0.056)
	0.02



	A * B * C
	3.87
	2
	1.94
	0.53
	



	A * B * D
	1.52
	2
	0.76
	0.21
	



	A * C * D
	12.55
	2
	6.28
	1.17
	



	B * C * D
	7.30
	1
	7.30
	2.01
	



	A * B * C * D
	16.31
	2
	8.16
	2.25
	



	Error (B)
	584.02
	161
	3.63
	
	



	Error (between variables)
	867.41
	161
	5.39
	
	







* p < 0.05.
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Table 5. Children’s behavioral intention by age, issue involvement, delivery method, and frame type.
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	SS
	df
	MS
	F
	ƞp2





	Age (A)
	56.79
	2
	28.40
	5.58 **
	0.07



	Issue involvement (B)
	399.59
	1
	399.59
	97.84 ***
	0.38



	Delivery method (C)
	5.66
	1
	5.66
	1.11
	



	Frame type (D)
	3.65
	1
	3.65
	0.72
	



	A * B
	43.65
	2
	21.83
	5.34 **
	0.06



	A * C
	5.33
	2
	2.67
	0.52
	



	A * D
	11.94
	2
	5.97
	1.17
	



	B * C
	0.04
	1
	0.04
	0.01
	



	B * D
	14.25
	1
	14.25
	3.49 (p = 0.064)
	0.02



	C * D
	49.12
	1
	49.12
	9.65 **
	0.06



	A * B * C
	1.63
	2
	0.82
	0.20
	



	A * B * D
	1.08
	2
	0.54
	0.13
	



	A * C * D
	0.12
	2
	0.06
	0.01
	



	B * C * D
	1.39
	1
	1.39
	0.34
	



	A * B * C * D
	5.73
	2
	2.87
	0.70
	



	Error (B)
	657.52
	161
	4.08
	
	



	Error (between variables)
	819.14
	161
	5.09
	
	







** p < 0.01. *** p < 0.001.
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Table 6. Children’s attitudes and behavioral intentions by age, issue involvement, delivery method, and frame type.
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	SS
	df
	MS
	F
	ƞp2





	Age (A)
	69.61
	2
	34.803
	13.46 ***
	0.14



	Issue involvement (B)
	42.94
	1
	42.94
	28.36 ***
	0.15



	Delivery method (C)
	8.40
	1
	8.40
	3.25
	



	Frame type (D)
	0.34
	1
	0.34
	0.13
	



	A * B
	8.57
	2
	4.29
	2.83 (p = 0.062)
	



	A * C
	4.19
	2
	2.09
	0.81
	



	A * D
	12.60
	2
	6.30
	2.44
	



	B * C
	0.64
	1
	0.64
	0.42
	



	B * D
	7.49
	1
	7.49
	4.95 *
	0.03



	C * D
	28.55
	1
	28.55
	11.04 **
	0.06



	A * B * C
	0.08
	2
	0.04
	0.03
	



	A * B * D
	0.25
	2
	0.12
	0.08
	



	A * C * D
	4.29
	2
	2.15
	0.83
	



	B * C * D
	1.51
	1
	1.51
	1.00
	



	A * B * C * D
	5.14
	2
	2.57
	1.70
	



	Error (B)
	243.76
	161
	1.51
	
	



	Error (between variables)
	416.42
	161
	2.59
	
	







* p < 0.05. ** p < 0.01. *** p < 0.001.
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