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Abstract 
Older adults face many challenges in the workplace, one being the advancement of technologies both in hardware and software  

development. The purpose of the study was to understand the learned experiences of older adults integrating advanced technologies into their critical 

decision-making work experience because of training. Literature claimed a degradation of cognate abilities as a person ages. However, literature also 

showed that older adults can learn like their younger counterparts. The answer then for older adults and their ability to learn advanced and changing 

technologies must lie deeper than just the loss of cognitive abilities as one ages. The research question for the study was, "What is the experience of 

older pilots in training who are transitioning to technically advanced aircraft?” The study employed grounded theory using seven participants answering 

guided interview questions. The population was pilots who fly for a volunteer organization within the state of New York. Out of a population of 52 

pilots, seven participated whose ages were between 40-80 years and went through transition training from basic aircraft cockpits to computerized 

G1000 models. Data analysis began with guided interview questions along with coding and memoing. The first stage of analysis was the initial 

coding process, then focus coding, axial coding, and finally theoretical coding. Theoretical coding generated a theory, which pointed to self-efficacy. 

Self-efficacy along with self-regulated personal learning were motivators for the optimum outcome of reaching goals regardless of age. 

Keywords: Andragogy; Computer simulator/simulation; Older adults; Pedagogy; Technically advanced aircraft (TAA) 

 

 

1 Introduction  

The development of advanced cognitive processes is needed if older 

Americans are to be successful in the rapidly evolving technological era. 

Each year, the U.S. Authority of Labor Statistics reviews the age structure 

of the country's workforce (Bureau of Labor Statistics, 2008). The organ-

ization cannot discharge information distinguishing singular businesses or 

work environments but reports data on the age structure of the workforce 

by industry and occupation (Bureau of Labor Statistics, 2008). Largely, a 

101% increase in older Americans exist in the work force (Bureau of La-

bor Statistics, 2008). About 5% were no less than 65 years of age, which 

included approximately one-fifth of skilled specialists no less than 55 

years of age (Bureau of Labor Statistics, 2008). The purpose of the current 

study was to understand experiences of older Americans, specifically pi-

lots transitioning to digital from analog technologies. The research ques-

tion was, “What is the experience of older pilots in training who are tran-

sitioning to technically advanced aircraft (TAA)?” The researcher inves-

tigated the experiences of older adults who had graduated from a G1000 

training program concerning two types of aircraft. The issues inherent in 

the research study were the increasing need to transition an older work 

force to a more advanced educational learning environment.  

 Since the United States has turned into a data responsive society, the 

evolution is a typical aspect in all working environments. More occupa-

tions use data and advanced software applications, which, in turn, present 

greater opportunities for more Americans. A review by the Department of 

Commerce and the National Telecommunications Information Agency 

demonstrated that more than 57% of the U.S. workforce utilized personal 

computers (PCs; Department of Commerce, 2016). The statistic included 

80% use for administrative positions, 70% use for specialized occupa-

tions, and 20% use in assembly work (Bureau of Labor Statistics, 2008). 

The maturing workforce of data specialists incorporates more than 54 mil-

lion laborers 40 years old or older or almost 33% of the entire U.S. work-

force (Bureau of Labor Statistics, 2008). Unless businesses and industries 

are proactive, they will miss the chance to employ this significant base of 

maturing laborers, bringing about a decay of working environment profit-

ability and a negative effect on U.S. businesses and the country's general 

monetary development (Bureau of Labor Statistics, 2008).  

Reflecting on the statistics, evidence abounds on how the United States, 

as well as the world, is moving to an all-digital society. Computers and 

advanced software run almost every aspect of our lives, from watches to 

cars and even homes. Young adults growing up in today’s environment 

are much more technologically savvy than their predecessors born just a 
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generation before. Understanding the causal factors of helping older work-

ers keep pace or advance in the technology era is paramount. The current 

study focused on an area of change in aviation were the digital environ-

ment is becoming commonplace even in small general aviation aircraft.  

2 Methods 

The researcher used grounded theory for the study. The grounded theory 

research approach attempts to develop theories of understanding based on 

data from the real-world (Charmaz, 2006). In this context, theory means 

to make a statement or a model based on evidence (Strauss & Corbin, 

1990, 1998). The outstanding feature of grounded theory is that the re-

searcher uses data to develop a theory (Charmaz, 2006). The emergent 

theory originates from data analysis (Heath & Cowley, 2004). 

3 Literature Review 

The literature review of pilots transitioning to TAA revealed difficulty for 

pilots to achieve the goal of moving from manual performed tasks to au-

tomated tasks in advanced aircraft (Broady, Chan, & Caputi, 2010; Ham-

blin, Gilmore, & Chaparro, 2006; Harada, Mori, & Taniue, 2010; Homko, 

2011). The goal of training pilots to fly TAA is to aid the formation of 

proper habit patterns to mitigate human error (Homko, 2011). Older 

adults, 40-80 years of age, experience difficulty with today’s training 

methods. Older pilots acquired habits from previous training that are in-

adequate to learn and transfer to the new computer technology found on 

today’s modern aircraft (Broady et al., 2010; Hamblin et al., 2006). How-

ever, research showed that the capacity and craving to learn in regards to 

older individuals are fundamentally quite the same as younger adults when 

educators change the learning environment to address a slower learning 

rate and requirements for encouraging feedback (Broady et al., 2010). Dif-

ficulties of subjective learning because of age can be successfully neutral-

ized by design and integration of positive encounters (Broady et al., 2010). 

Broady et al. (2010) as well as Homko (2011) expressed that educators 

can enhance older adults’ disposition toward technology.  

    Homko (2011) found that older pilots transitioning to TAA need more 

time to learn required TAA tasks. Older adults are slower to accomplish 

tasks possibly due to cognitive memory loss (Broady et al., 2010). The 

scaffolding method allows more time for older adults to absorb infor-

mation required to pilot TAA thus making the experience less intimidat-

ing. Broady et al. (2010) supported scaffolding and determined that edu-

cators could counteract loss of cognitive skills due to age by allowing 

older students greater time for processing and making the experience more 

likely to produce successful outcomes. “This may suggest that a weekend 

course in TAA not be an advisable option for an older student. Older stu-

dents should allow themselves sufficient time to become thoroughly fa-

miliar with all aspects of the operation of TAA” (Homko, 2011, p. 18). 

    What future educators and instructors can take from the literature is an 

understanding that older adults can be taught to utilize innovation similar 

to younger adults if developers design training to support older adults. 

Homko (2011) recommended that design guidelines are vital in outlining 

technology-based and innovative instruction for more established learn-

ers. To start with, instructors must allot adequate time for established in-

dividuals to develop new abilities. Secondly, the instructor should inter-

act with the learner positively and consider that achievement is the nor-

mal result. While instructors should consider these two focuses for all 

learners, they especially relate to older adult learners (Homko, 2011).  

    Studies about age and learning demonstrated that even though some 

subjective debasement occurs with age, older individuals’ capacity and 

longing to learn were not different from young individuals when instruc-

tors changed the learning environment to address slower learning rates and 

requirements for encouraging feedback (Broady et al., 2010). Broady et 

al. (2010) demonstrated that proper preparing and positive encounters 

could viably balance difficulties of learning related to age. A pilot with 

various years of flying possessing a solid foundation in aeronautics, 

through guided constructivist-based feedback given by the facilitator to 

the transitioning pilot, could achieve beneficial outcomes in their learning 

and adaption to the new flying stages (Loyens, Magda, & Rikers, 2008). 

Learning requires controlled direction and guidance with positive feed-

back (H. D. Brown, 1987; Loyens et al., 2008). Homko (2011) found that 

more established individuals could be taught to utilize innovation simi-

larly as more youthful individuals are taught. Instructors must permit 

abundant time for more established individuals to learn new abilities 

(Homko, 2011). Instructors must treat all individual learning employing 

innovation in a positive way to elicit feelings of progressing achieving 

normal results, especially related to experienced, more adult learners.  

     Constructivist learning theory proposes that instruction must take stu-

dents’ experiences and knowledge into account while providing opportu-

nities for students to construct new understanding from the current envi-

ronment (Bednar et al., 1995). Building or scaffolding can enhance and 

reinforce previous learning. Learning is a procedure of one piece expand-

ing on another (Bednar et al., 1995). Scaffolding takes the learner from 

the known to the what needs to be known (Bednar et al., 1995; Vygotsky, 

1978). Scaffolding supports the learned behavior or change in the learner 

by offering clarification and drawing in the learner, confirming that the 

learner comprehends the displayed data. In response to the two recom-

mendations that Homko (2011) made, constructivism guided by a positive 

method for scaffolding under a legitimately prepared facilitator utilizing 

reenactment or simulation, would fulfill this need.  

      In constructivism, the learner and facilitator arrange and analyze the 

learner's needs and goals they appropriately planned. Utilizing scaffolding 

together with the constructivist design, the facilitator can build the best 

possible methods to achieve the development of HOTS needed for matur-

ing pilots. Simulation takes real-time performance and experiential learn-

ing into a safe environment. Research demonstrated that seasoned pilots 

can more effortlessly move to an altogether different and productive 

growth in understanding and learning necessary to progress through flight 

stages more effectively. 

4 Discussion of the Results 

The purpose of the study was to investigate older pilots' ability 

to transition to TAA from standard cockpit style gauge setups to 

computer screens and software. The significance of the study 

was that it focused on how older adults learned and adjusted to 

technology in workplace settings with the purpose of developing 

a theory that described or explained the process of the transition 

from their learned experiences to actual performance in the work 

(cockpit of the aircraft) setting.  

     The researcher’s goal was to interpret and understand the par-

ticipant’s perspective of the transitioning process as well as what 

the participant learned in one context to the application of that 

learning to a new context and situation. The researcher’s inter-

pretation was accomplished in a reflexive manner cognizant of 

researcher bias, assumptions, and experiences (Charmaz, 2006). 

The researcher’s interpretation was also grounded in the 

knowledge that educational, behavioral, and social psycholo-

gists involved in the scientific study of the mental functions of 

humans and their behavior were interested how humans learn 

and how they transfer knowledge to new situations (Charmaz, 

2006).  

     The basis of the study reflected the voices of the participants; 

the analysis of the raw data from the interviews was critical for 
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the theory to emerge. The researcher identified the resulting 

codes from each stage. As the data was analyzed across partici-

pant interviews, themes became apparent. Commonalities in the 

participants’ experiences emerged as did differences in their ex-

periences, but both fit into broader themes related to individual 

experiences. The 14 parent codes evolved into six broader cate-

gories or themes including  

1.  Zond of proximal development 

2. Attribution theory 

3. Comfort level with technology 

4. Learning concepts 

5. Training 

6. Bandura’s theory of self-confidence and efficacy 

As the researcher analyzed the codes against the data, codes, 

and categories five central themes emerged.  

1. Zone of proximal development 

2. Attribution theory 

3. Bandura’s self-confidence and efficacy 

4. Training 

The final level of the coding process centered on comparing the 

four themes to existing codes and categories. Three overarch-

ing themes emerged from the process. 

1. Zone of proximal development 

2. Attribution theory 

3. Bandura’s self-confidence and efficacy 

Each level of analysis after the initial coding process revealed 

broader and stronger categories, and as these links between 

codes and categories gained relevance, themes began to emerge. 

The process of reevaluating and repeated analysis resulted in the 

evolution of 14 parent codes and 34 child codes to three final 

overarching themes leading to the emergent theory to address 

the research question--the theory of the importance of self-effi-

cacy of learning for older adults in an advanced technological 

training program. 

     The research question investigated the ability of older pilots 

transferring to more advanced cockpits with computerized technology, 

looking specifically at training and perceptions of their ability to make the 

transfer safely and effectively. The main issue was whether older adult’s 

perceptions of their ability to acquire new and more advanced knowledge 

of new and improved technology in the working environment depended 

on the training design itself and the performance of the instructors or was 

it more the individual and their own personal perceptions of either the 

technology or themselves. The researcher was interested in the process of 

older adult’s ability to learn new technologies because of his recently lived 

experiences both in the classroom and in the aircraft.  

The NTSB pointed out that new avionics platforms should, in 

theory, provide a safer mode of situational awareness, yet it has proven 

especially among older pilots to be just the opposite (Broach et al., 2003). 

Authentic voices provided data needed to answer the research question. 

Narratives of participants provided data for a theory about what older adult 

education programs need to convey to instructors to teach older students. 

Improved teaching would enable older pilots to transition safely and ex-

peditiously to higher levels of technological innovations becoming highly 

qualified, competent employees who not only can do the job but want to 

remain in their chosen career.   

 

5        Interpretation of the Findings 

Educational psychologists look for ways of persuad-

ing older students to start and succeed in their activities and 

goals. Instructors may have to develop specific tasks and formu-

late outlines such as reading or studying a problem and working 

through to a clear end. Instructors need to be shown how to help 

older students succeed in today’s environment. Instructors 

should develop and tap into the area of self-efficacy for older 

students to act for themselves as well as for them to assume a 

personal commitment to see the task through.  

Bandura (1994) pointed to four sources in developing 

a person’s belief in themselves. The four areas for self-efficacy 

are modeling, mastery of the experiences, persuasion, and phys-

iological arousal (Bandura, 1994). Self-efficacy is the best 

model for education because it affects an older person’s personal 

actions by considering what their goals are, their own efforts, 

and ultimately developing their own strategy for success. An 

older student is a person of varied experiences unlike his or her 

younger counterpart. Older students gain experiences over time 

from life lessons and exposure to literature, news events, art, and 

sports. All familiarities can be tapped into and brought forward 

to help the older student perform and succeed. (Redmon, 2010).  

The resulting data from the study provided opportu-

nities for decision makers to reflect on what the transition from 

one technology to another will mean for an older workforce. The 

goal was to “promote continuous development of human com-

petencies” (Säljö, 2003, p. 311). The research supported profes-

sional educators and practitioners, such as instructors and facil-

itators looking for ways to improve the practice of developing 

learning structures within work environments especially for the 

older student (Tuomi-Gröhn & Engeström, 2003). 

 

5.1        Previous Literature 
Studies looked at previously in the literature review 

showed that although some cognitive loss of learning happens 

with age, the capacity and desire for learning involving older in-

dividuals are not altogether different than younger individuals 

(Broady et al., 2010; Harada et al., 2010). However, the learning 

environment is different and must address the older student’s or 

learner’s rate of learning and retention (Broady et al., 2010). 

Most importantly, the environment must encourage feedback 

from the instructors (Broady et al., 2010).  

A pilot or any older person with previous experience 

in their field through guided constructivist based feedback given 

by the facilitator can have a beneficial outcome in their ability 

to learn and adapt to new technology being introduced (Loyens 

et al., 2008). However, along with constructivist learning one 

needs to build or scaffold on previous learned experiences to 

form new lessons, which enhance and reinforce the learning pro-

cess (Bednar et al., 1995). Scaffolding takes the learner from 

what is known to what needs to be known. Scaffolding is in-

tended to support the learned behavior or change the learner by 

offering clarifications and drawing in the learner and confirming 

that the learner comprehends the displayed data.  

However, instructor’s efforts may be in vain if the 

older learner does not continue to pursue and persevere through 

their own desire to achieve success in their endeavors. Judge and 

Bono (2001) demonstrated that one of the four traits that corre-

lated highest (.45 true score) by their subjects for job satisfaction 

and job performance was self-efficacy. If one has a high degree 

of self-efficacy, it will serve the older adult in a positive function 

and goal achievement (Bandura & Locke, 2003). Self-efficacy 
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and work related performance is considered to have a direct im-

pact on one’s ability to succeed (Stajkovic & Luthans, 1998). 

However, self-efficacy alone is not enough. If directions and 

guidance on accomplishing a task or learning a new technology 

is not mapped out, self-efficacy alone is insufficient; one needs 

to know what is expected of them. In learning technologically 

complex tasks, one must provide an appropriate means to ac-

complish the task (Stajkovic & Luthans, 1998). Managers or 

those responsible for the learner’s progress in new technology 

should provide appropriate paths to learn and build self-efficacy 

(Stajkovic & Luthans, 1998). As the current study demonstrated 

in the literature review, utilizing scaffolding together with the 

constructivist design, facilitators can build the best possible 

method to achieve the development of HOTS needed for older 

adult learners to enhance the learner’s own self-efficacy. 

5.2 Implications for Practice 

A need exists to change instructional training programs in avi-

onics so older students do not become overwhelmed with the 

content. Instructors should provide older pilots the time and re-

sources to discuss the material in a collaborative setting with 

classmates, mentors, advisors, and instructors to gain self-reli-

ance beyond the classroom. The voices of the seven pilots have 

practical implications to shape the design of future educational 

programs optimizing the personal abilities of each student.  

     Participant pilots desired to give voice to the transitioning 

process and foster a safer and better move to TAA. While the 

study provided new insights into the process of aging adult 

learning, it only offered a sample of the rich data sources avail-

able. Additional research can be conducted on understanding 

and dealing with cognitive change, especially with programs that 

provide older adult learners with optimum opportunities to prac-

tice procedural knowledge. Perhaps through simulation pilots 

can accomplished this to a high degree of efficiency and be de-

velopmentally productive. The following are self-efficacy and 

self-regulated principles to guide instructors in helping the older 

student be successful in learning and applying new skills, espe-

cially in a technological environment.  

Modeling 

 Peers should work together on a task and can 

work among themselves. 

 Encourage peers to work together. 

 Groups should be developed so they are com-

posed of novice students not more experienced 

so then the instruction is aimed at them and the 

experienced students need not be subjected to 

the same information over again.  

Mastery Experiences 

 Create routines insuring each training session 

follows a set order. Students need some control 

over their environment and know what to ex-

pect. 

 Learning needs to be at the appropriate level for 

the student, which requires that the instructor 

understand at what level his/her students are 

performing. 

 Situations need to be constructed so that stu-

dents can put into practice what they learn. 

 Instructors should provide support and encour-

agement to their students. 

 Help students set goals that are reasonable and 

within their abilities; however, goals that need 

them to step out of their protective space will 

help both their cognitive and metacognitive 

skills. 

 Help them self-regulate, an important attribute 

that they need to develop. Having students fo-

cus on the task and applying strategies such as 

managing their time and memory skills will 

teach them how to successfully reach their 

goals. 

Verbal Persuasion 

 Give positive feedback. 

Physiological Arousal 

 Instruction needs to be clear, if not, do not ex-

pect results or growth from the student.  

 Check to make sure the student understands 

what you are conveying to them not what they 

think you mean but what is. 

 To avoid misconceptions, give good examples 

and models. 

Teach Self-Regulation Strategies 

 Give students task that allow them to see that 

effort pays off and practice makes the learning 

process easier by way of mental modeling. 

 There is a certain amount of effort required by 

the student. The more difficult the task, the 

more effort required. The student needs to un-

derstand this and not be discouraged by it.  

 Help the student see the benefits of success in a 

task or exercise. 

 Make sure strategy execution during practice is 

easy. (Bandura, 1997b) 

  

6 Conclusion 

The research question was, “What is the experience of older pi-

lots in training who are transitioning to technically advanced air-

craft?” The theory that evolved was self-efficacy based on the 

categories that emerged and were grounded in the data. The 

emergent theory was grounded in the individual participant’s 

comments regarding the main reason they perceived that the 

training helped them transition from standard cockpit instrument 

gauges to the new TAA cockpits based on computer screens and 

software. The strongest common theme that emerged from the 

data was identified as a person’s own self-efficacy and self-reg-

ulation in pursuing his development to become competent in the 

system, which proved important in the individual’s success in 

completing the program and fully transitioning from their former 

standing to their new position in the organization.  

     The three final selective codes reveal significant moments in 

the lived experiences of the participants and created a compre-

hensive representation of the essence of the study. The relation-

ship between the three themes, (a) zone of proximal develop-

ment, (b) attribution theory, and (c) Bandura’s self-efficacy, was 

the heart of participants’ perceptions of their ability to acquire 

the knowledge from the training programs to their successful ap-

plication of that knowledge in the cockpit of the aircraft.  

     The three final selective codes validated the resulting emer-

gent theory and related directly to the research question. The 

three themes produced the emergent theory of efficacy as the 
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overarching point of whether the old pilot would succeed or not. 

Self-efficacy and corresponding self-regulation of training 

proved to be the pivotal point in training and maintaining their 

positions in the organization. Older pilots’ sense of self-efficacy 

was directly related to the research question. The answer ulti-

mately pointed to older pilot’s own experience and comfort with 

technology and not in the training received in and of itself.  

     As a researcher, I wanted to know what older students with 

preconceived ideas of flying experienced when their aeronauti-

cal world was advancing around them. The value of the study 

was that it offered authentic perspectives of insight into the mind 

of the older adult student and operator of high-pressure technol-

ogy in a fast-paced environment. The research showed areas for 

improvement to be considered in the future for the safety of 

themselves and all others involved. P2 summed up the reality, 

“Well, we know that we, in . . . aviation as in anything else, we 

do not go backwards . . . the past is the past. We have to move 

forwards; we have to adjust to the . . . new environment.” 
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