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Abstract

This study examined motivational incentives for science and engineering professionals to engage in intranet instruction. Prior to a training course in Austin, Texas, 30 Air Quality science and engineers completed a Likert-type & questionnaire survey affirming a) age & gender demographics, b) previous course completion rates, c) intranet or traditional course delivery preference, and d) motivational training incentive choices. Specific characteristics emerged as influential factors in intranet training. Although 80% reported traditional training preference, statistics revealed a) ability to self-pace (46%), b) convenience (23%), and c) navigational ease (10%) as most interesting aspects of web training. Participants selected a) no human interaction (53%), b) boredom (10%), and c) lack of focus (10%) as least favorable elements. In addition, 100% of participants agreed job relevance was important. Data implies a more interactive, meaningful program design could successfully engage students.            
Motivational Dynamics in Intranet Professional Air Quality Training
The purpose of this study was to examine motivational incentives for science and engineering professionals to engage in intranet training as opposed to traditional face-to-face instruction.
Identifying key motivational dynamics will aid in learner-preferred intranet course development. Invested individuals could use data from this research for implementation purposes. Researchers agree key social perceptions and demographical statistics affect learner outcome during web courses (Artino, 2008; Bell A., 2009; Cereijo, 2006; Hsieh, 2006; Park & Choi, 2009; Rabak & Cleveland-Innes, 2006). Eliminating learning obstacles and implementing enticers is essential for productive professional cyberspace classes. 
       
Distance training is a focus of the future since it is flexible, available, and affordable (Rabik & Cleveland-Innes, 2006). Irizarry (2002) adds, “Technological advances have facilitated the development of faster Internet communication, lower technology costs, and more user-friendly computer software” (p. 55). Web-cast and self-instructed online courses would cut thousands of dollars in operating costs annually. An emphasis on reducing instruction expenditures through implementation of web training is a priority. To construct effectively a successful online course, sample members specified social and learner characteristics. The sample participant’s analyzed information will help create a suitable program design for science and engineering professionals. This research could benefit other adult education trainers to find incentives to enhance learner engagement in intranet training.
Research literature reveals mixed viewpoints about online courses. According to Clayton, Blumberg and Auld (2010), online learning motivational beliefs and learning strategies are minimal. In addition, only twenty-seven percent of the surveyed participants favored this less conventional form of education. Most students preferred face-to-face interaction. The majority of participants who wanted online courses, stated “lifestyle fit” (p. 356) as the principle basis, citing “…the convenience and access allowed via learning environments that accommodated participants’ demanding lifestyles and complicated schedules” (p.355). Previous studies (Artino, 2008; Hsieh, 2006; Park & Choi, 2009; Rabak & Cleveland-Innes, 2006) reported crucial barriers to completion of online courses due to: time restrictions, finances, family support, computer literacy, and reading ability. Further investigation as to fundamentals affecting successful online course completion revealed the following factors: (a) feeling of personal benefit (b) high value of education, and (c) relativity to job task (Rabik & Cleveland-Innes, 2006). 
“E-learning is more successful when the learners take the initiative for self-improvement rather than having training imposed on them” (p.117-118). Likewise, the value placed upon the training cites as high predictors of course success by Artino (2008). Park and Choi (2009) completed a study with a focus on differences in the particular characteristics of the participants revealing relevance to job duties, “…to be significant predictors…” for course completion (p.214). If the class held enough appeal, internet skills were adequate, and the student was not seeking social interaction, the class presentation was not an issue. 
The theoretical framework in this research study was intrinsic motivation. Intrinsic and extrinsic motivators are fundamental in acceptance of any learning. Ryan and Deci (2000) define intrinsic motivation stating, “Perhaps no single phenomenon reflects the positive potential of human nature as much as intrinsic motivation, the inherent tendency to seek out novelty and challenges, to extend and exercise one’s capacities, to explore, to learn” (p.70). Diaz (2009) found intrinsic motivation apparent “as a powerful aspect of continued interest in musical activities” (p. 32). He stated if “effort” was the intrinsic factor, as opposed to the external factor “talent or luck,” the student was more likely to maintain music instruction (p. 24). Ryan and Deci (2000) state extrinsic motivation, “…refers to the performance of an activity in order to attain some separable outcome” (p.71). However, external factors such as rewards, feedback, communication, and recognition notes as intrinsic motivation facilitators. They further report negative feedback has the opposite effect. 
“Learners’ motivation has been consistently linked to successful learning” (Clayton, Blumberg, & Auld, 2010, p. 350). Ryan and Deci (2000) report “… peoples inherent growth tendencies and innate psychological needs that are the basis for their self-motivation and personality motivation, as well as for the condition that foster those positive processes” (p.68). Life’s experiences enhance or hinder personal growth and development and directly affect motivation. Their findings “… suggest that social environments can facilitate or forestall intrinsic motivation by supporting verses thwarting peoples’ innate psychological need” (p.71).  Bassili (2008) questioned whether extrinsic motivation or innate cognitive abilities affected attitude and choice of online or traditional classes. His study revealed delivery technique was not a concern but rather course value, desire for social interaction, and fear of technological ability.  
Researchers agree the extent to which a person takes ownership is governed by three basic needs: the need for competence, relatedness, and autonomy (Deci & Ryan, 2000). Students must see value and feel “competent enough to comply” (p. 73). Zhang, Koehler, & Spatariu (2009), explain, “To be engaged in a task, participants not only need to feel competent to accomplish the task, they should also recognize the worthiness of the task” (p.197). This research indicates the understanding of motivation is essential when designing effectual instruction. They also state, “It follows that motivation plays a crucial role in promoting quality learning, and that students’ motivation to participate thoughtfully in online discussions likely affects their actual effort investment to produce in-depth postings” (p. 195). Their study was started specifically for advancement of motivation for critical reasoning in online courses. Survey questions were formulated to rank six explicit factors that affect course outcome. Inventory data collected from 168 participants enrolled in online courses were analyzed revealing interest and enjoyment, the goal to outperform peers, and course value to be the most significant motivational factors. 
Ryan & Deci (2000), exposed a lower intrinsic motivation in students who thought their educators to be distant and unconcerned with their success, but do admit that intrinsic motivation can be formed without the aid of supervisory support. Brackett (2007), states, “While optimism remains desirable, it is only one ingredient of many in a complicated recipe for success” (p.27).  She shares her own experience when a professor fairly lacking in presentation style lead her through a literary assignment to the realization that one controls innately. She adds, “Then it inspired my realization that I had the capacity to consider new ideas and perhaps apply them to my own life” (p. 28). She feels strongly that students should be taught foremost they can increase their own knowledge; that the power for improvement is in their hands. 

Many aspects influence employee satisfaction. Research conducted by Mani (2010), questioned 150 employees at an organization recognized to have a low job satisfaction rate. An Employee Satisfaction Index (ESI) recognized the various factors leading to job dissatisfaction at the firm.  Participants ranked ten factors believed to contribute the most to job satisfaction. The ESI scorecard reported responses ranked in the following order of weight:  “Stress, Job Climate, Supervisor relationship, Training/ Career opportunities/Skill development, Employee Benefits and policies, Job, Compensation, Job Support/ Empowerment/ Value and Recognition, Communication, and Company as a place of work” (Mani, 2010, p. 134). Following data analysis, a series of compensatory rewards and programs targeted seventy-five of the sample group, leaving the other half with no improvement tools instigated. “Incentives implemented were in the form of stress busters, workshops, an idea of the day contest, weekly counseling sessions for superior-subordinates, skip interviews for subordinates, 
weekly training programs on aspects like advanced Excel skills, communication skills, email etiquette etc. introduction of flex time, extended cab service on Saturdays, 
and employee help desk services to book travel tickets, movie tickets on discount” (Mani, 2010, p. 133). 
After two months, all 150 employees resurveyed. A significant percentage increase in factor scores leading to improved job satisfaction (in the top areas of concern) revealed: (a) stress reduction 22%; (b) employee benefits 16%; (c) supervisor/employee relationship 14%; (d) training 13%; and (e) job climate 12%. The remaining job satisfaction factors recorded no measurable increase. Mani concludes satisfied employees are more motivated, harder working, and more productive. They will often exceed their job duties, producing well beyond expectation. 
Competence is a motivational basic need. Employee training is a crucial element for a confident and functioning employee. “Organizations that offer effective job training may find they have better trained more satisfied employees” (Schmidt, 2007, p. 494). He adds that for many, training is a key element when “job-hunting” and a strong factor as to why they “leave one employer for another” (p. 482). His study provided data confirming a strong connection between employee satisfaction and adequate job training. He does admit his study was limited to one occupation and needs further investigation. Differences in the preferred methods to administer training indicated instructor-led as a leading choice, followed by one-on-one training and job shadowing.
Several researchers conducted studies excluding age and gender as significant factors for course satisfaction since previous research revealed no statistical support (Artino, 2008; Park & Choi, 2009; Rabak & Cleveland-Innes, 2006; Terrell, 2005). However, Irizzary is quoted as stating, “…research attempts to establish a relationship between online graduate student retention and demographical characteristics has been inconclusive and contradictory” (Terrell, et al. 2005, p. 2). Park and Choi (2009) report a slight differentiation in younger students declaring, “Even though more learners in the drop-out group were between the ages of 20-29 years old … than in the persistent group “… the difference was not statistically significant…” (p. 211). Minimal statistical significance of age and gender in previous studies may be applicable in a university or non-degreed retail workforce and still considerably influential for the highly qualified tech employees. Rabik and Cleveland-Innes (2006) presented a comprehensive study concluding the importance of rewards and recognition for job training. Seventy-two percent of those sampled felt it to be a key element, showing the value placed on staff by their employers. They also named, “increased product knowledge” and “stronger customer service skills” as important factors as important (p. 130). 
Several variables were presented as operative indicators to increase motivation in training. Specific intrinsic and extrinsic factors emerged as valid facilitators, as well as motivation inhibitors. Using the presented dynamics, this study sought to determine whether the fore-mentioned motivators are indicative of high-salary science and engineer professionals and questioned what motivational dynamics influence science and engineer professionals in Air Quality when they choose web-cast and online self-instructed training courses (Bureau of Labor Statistics, 2011) who report elevated job satisfaction (Light, 2010; Frehill, 2010). 
The extent that learner characteristics overlap with recognition and reward is uncertain.   The hypothesis for this study is that particular motivators (rewards, recognition, relevance, and personal benefit) and learner characteristics (age, gender, and education) are key determining factors for Air Quality employee training success. 
                                                            Method
Participants

Air quality science and engineers are the target population for this study. These specialized experts employ the computer daily. Central States Air Resource Agencies (CenSARA) provides Air Quality training for a nine-state area: Arkansas, Louisiana, Missouri, Texas, Oklahoma, Kansas, Nebraska, Iowa and Minnesota.  Thirty-five Air Quality trainees were invited to participate in order to supply adequate data for consideration as to intranet training key motivational factors preferred by science and engineer professionals. Five chose not to take part resulting in 18 female (60%) and 12 male (40%) participants. Their ages ranged from under 26 years (20%), 26-35 years (23%), 36-45 years (23%), and 46 & older (34%). Twenty-five of the participants had previously taken at least one web course. Education ranged from 19 bachelor’s degrees (63.3%), 14 females & 5 males; 10 master’s degrees (33.3%), 4 females & 6 males; and 1 doctorate degree (3.3%), male. 
Instrument

This research project is a descriptive study with a convenience sampling. The survey instrument used divides into two sections. The first reports specific demographic data and earlier course information. The second section intends to measure personal internal & external motivation perspectives pertaining to training using a 4-point Likert-type survey ranging from “strongly disagree” to “strongly agree.”  This author based on the research studies reporting demographic data and key internal and external motivators as a driving force during intranet training generated the survey variables. Questions reflected research data deemed pertinent to this selected sample group. The demographical characteristics of each participant presented in questionnaire format. The study included data reflecting intrinsic and extrinsic motivational preferences judged relevant for purposeful implementation of a credible web-based course for CenSARA. Demographic variables for this study were age, gender, education. These were included since there has been minimal research that supported this sample group of science and engineer professionals. The data collected provided insight to the extent and weight learner characteristics play in web training. Likewise, particular motivational variables in the questionnaire were selected after careful consideration of research data and were correlated with the demographic data providing relevant information as to the particular motivational strategies which would enhance web training for science and engineer professionals. The survey took 10 minutes to complete and retrieved by this investigator. 
Procedure 

Investigation revealed Austin, Texas participants contained ample demographic diversity regarding age and gender to provide a representative sample. This sample group met in Austin, Texas on March 8, 2011, for regular CenSARA Air Quality training. Administration of the ten-minute survey was prior to the first session beginning at eight o’clock.
Participants understood of the purpose of the study, its anonymity, and that they were under no obligation to participate. Volunteers signed a consent form and were aware the survey in no way connected to their course grade or employment, but rather, for gathering research data on the motivational dynamics of science and engineer professionals. The consent form took five minutes to complete. 

This investigator solely administered, collected, and viewed the samples. The data from this study is stored on the primary investigator’s home computer, and is password protected. The hard copy of the questionnaires is stored in a locked file cabinet in the primary investigator’s home. Data reports in aggregate with none collected electronically.
Analysis

Survey data was compiled using Statistical Analysis Software (SPSS) using frequency counts based upon percentage weight of the descriptive statistics. Three sample areas included (1) learner characteristics: age, gender, education, web-cast, & self-instruction course experience, (2) internal motivators: education value, perceived competence, competitive tendency, and (3) external motivators: social interaction, monetary rewards, bonus incentives, & perceived employer support. This was a limited convenience sample of one group of Air-Quality science and technology engineers. 
Results

Participant responses displayed strong indicators as to importance of education with 33% in agreement and 67% strongly in agreement. Categorized by age, participants under 26 all strongly agreed. In addition, all participants 46 or older voted strongly agree except for one who abstained. The 26-35 age group contained three agree & five strongly agree and the 36-45 age group showed two agree and four strongly agree. Participant’s choice noting gender resulted in 72% of females and 58% of males in strong agreement as to the importance of education. 

The entire sample group agreed (43.3%) or strongly agreed (56.7%) when asked if they considered themselves competent to complete any training. There was not a significant difference relating to gender reporting only a 3% variance between male and female choices.  Participants who chose “strongly agree” in weighted order were: a) under 26 years( 83%), b) 36-45 years (71%), c) 26-35 years (43%), and d) 46 & older (40%). 
Preference for job training relevant to job duties received 100% favorable response with 17% choosing to agree and 83% strongly agree. Male and female choices were statistically the same.  Most of all age groups selected “strongly agree.”  
Sixteen female participants previously enrolled in 117 web courses with 4 stating course incompletions. Three reported time restraints and one chose “other” as the leading issue for dropping out. Nine males enrolled in 45 web courses with one incompletion choosing “other” as his rationale. The under 26 years group reported two participants not completing all enrolled web courses and the other age groups reported 1 participant each. Five participants (17%) took no previous web courses.

Participants minimally supported monetary training rewards reporting 57% favor or strongly favor this form of incentive. Categorized by gender, males split evenly at 50% “disagree” & “agree” while females reported 61 % in favor of monetary rewards. By age, participants did not favor monetary rewards as follows: under 26 years, 67%; 46 & older, 50%; 26-35 years, 29%; and 36-45, 29%.    
Training with bonus leave query reported slightly more females (72%) in favor of this incentive. Males more closely split with 58% favoring bonus leave as incentives. By age, 67% of participants agreed or strongly agreed to bonus leave incentives. 
Participants were in 100% agreement when sampled as to importance of employer support in training. Eleven females chose “agree” (61%) and seven “strongly agree” (39%). Eight males chose “agree” (67%) and four “strongly agree” (33%). Four of the six participants less than 26 years of age selected strongly agree. The 46 & older category was evenly matched at five & five, and participants 26-35 & 36-45 years once again, both voted identically with six “agree” and one “strongly agree.”
All 30 participants agreed or strongly agreed training completion to be essential. Ten females chose “agree” and eight chose “strongly agree” while male choices were seven & five respectively. Under 26 years of age chose equally three & three in the “agree” and “strongly agree” categories. The 26-35 chose four & three & 36-45 chose three & four respectively. The 46 & older group were the most diverse with seven agreeing and three strongly agreeing. 
Grade ranking importance had only a 6% variance in “agree” over “disagree” (53% vs. 47%, respectively).  However, the majority (61%) of the 18 females (11) chose “disagree” or “strongly disagree.” In contrast, the majority (58%) of the 12 males (7) chose “agree” of 58%. Participants under age 26 were in with three votes each. Likewise, the 46 & older group tied with five each. Three participants age 26-35 disagreed & four agreed. Age 36-45 reported five disagreed & two agreed. 
Though all participants agreed training completion was essential, eleven females and nine males agreed “time restrictions” to be an issue. Of the 6 participants under age 26, three chose “disagree” and three “agree.” The 26-35 age group reported one “strongly disagree,” two “disagree,” & 4 “agree.” The 36-45 age participants reported only one “disagree” & six “agree.” The 46 & older age group chose one “strongly disagree,” six “agree” & one “strongly agree.” 
Participants ranked three length times of web training courses: a) eight, 1-hour sessions,
 b) two, 4-hour sessions, and c) one, eight-hour session. Choices were a) 1=low preference, 
b) 2=moderate preference and c) 3= high preference. Two, 4-hour sessions received 50% high preference, 43% Moderate preference, & 7% low preference. One, 8-hour session received 37% high preference, 37% moderate preference, & 26 % low preference. Eight, 1-hour sessions received 17% high preference, 20% moderate preference, & 63% low preference. The six participants under age 26 reported high preference to one, 8-hour session (50%), two, 4-hour sessions (33%), and eight, 1-hour sessions (0%). The 26-35 age participants reported high preference to both eight, 1-hour & one, 8-hour session (43%), and two, 4-hour sessions (29%).
Participants 36-45 chose high preference to two, 4-hour sessions (43%), one, 8-hour session (29%), and eight, 1-hour sessions (14%). The 46 & older participants reported high preference to two, 4-hour sessions (80%), one, 8-hour session (30%), and eight, 1-hour sessions (10%). Fifty percent of both male & female participants reported high preference to two, 4-hour sessions. Likewise, both reported 17% preference to eight, 1-hour sessions. Percentages differed only by 5% to preference to one, 8-hour session (females 39% and males 34%).
Twenty-seven participants (90%) reported face-to-face instruction as a preferred method of course delivery. No female participants preferred web instruction. However, one female reported no preference. Three males chose webcast as their preferred method of instruction and two chose no preference. Preferences to “training with a high degree of social interaction” reported eleven females & seven males in agreement (60%), five females & two males strongly in agreement (23.3%), and two females & three males (16.6%) in disagreement.
Discussion
The purpose of this study was to determine what particular motivators (rewards, recognition, relevance, & personal benefit) and learner characteristics (age, gender, & education) are key motivational factors for Air Quality employee training success. These factors reported as key motivators, which statistically supports this study’s hypothesis. 
Findings indicated Air Quality science and engineers are governed by intrinsic motivators to a greater extent than extrinsic motivators but, in some instances, statistically varied with age & gender. Analysis revealed strong indicators as to the importance of education and all participants have a college degree. This supported in all age & gender categories. Only 5 of 162 enrolled web training classes were dropped (4 of the 5 female). This further supports the participant’s value of education. Also noted, women enrolled in over twice as many web courses as men and the majority of those enrolled are from the two older age groups. Although under age 26, had the highest percentile of dropouts the difference was not statistically significant which supports previous research by Park & Choi (2009).  

All participants were confident in ability to complete any training and agreed training completion is essential. This replicates findings by Deci & Ryan (2000), and Zhang, Koehler (2009). They also, reported job relevance as favored in training which supports previous research by Artino (2008) and Park & Choi (2009).

Monetary rewards were only minimally favored revealing this extrinsic motivator not as forceful an incentive for science and engineer professionals. Likewise, bonus leave incentives were favored by females and but evenly split by males. 
Grade rankings among peers minimally favored by the participants. Females were less likely to be concerned with grade rankings than males. However, only seven of the twelve males felt grades rankings among peers to be important. This suggests science & engineers are more personally concerned with their own performance than ranking among peers, which implies strong internal motivation. This does not support research by Zhang, Koehler, & Spatariu (2009). 

Though this study supports Air Quality science and engineers as primarily internally motivated, all participants noted the importance of employer’ support. This supports research by Mani (2010) noting supervisor relationship as a determining factor to job satisfaction.
Data analysis revealed a preference to courses presented in two, 4-hour sessions followed by one, 8-hour session. This sample group did not favor eight, 1-hour sessions. This suggest science and engineers are more interested in getting on with training but that two sessions are preferable so as not to spend the whole day in training. This was particularly true of the under age 26 group.

 Only 20% of this group favored Web courses. Face-to-face instruction was the preferred method of delivery. Clayton, Blumberg, & Auld (2010), who reported only a 27% preference, statistically support this finding. The findings suggest a need to develop a web course with a high degree of involvement and job-related interest. 
This study indicates implementation of enticers designed to spark internal motivators are necessary since Air Quality science and engineers are internally motivated individuals. These findings also, suggest web course programmers should consider age & sex when designing new training courses since Air Quality web course veterans are predominantly females over the age   of 36. 

A larger sample size is necessary to supply more data. More elaboration in each category and reasoning for participant’s selections might provide insight to why the group reported certain choices. New studies might question why more females welcomed bonus leave and reasoning for under age 26 participants reporting the most dropouts. Future research could investigate correlation of group comparisons, as well as, predominant motivational 
dynamics in other professional fields. Additionally, field experiments could find positive motivational interventions affecting learner outcomes during intranet and traditional training.   
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