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Abstract
Various trends, including increasing career transitions and job automation, are creating complexities for interventions that aim to support children’s and adolescents’ career aspirations. To gain insights and identify gaps in how children’s and adolescents’children’s career aspirationspursuits are supported under changing career conditions wethis study conductedcarried out a systemic review of approaches used in career aspiration intervention studies (children aged 5-18). Of the 45 studies meeting the inclusion criteria most focused on select demographic groups, sector-specific objectives and learning content (predominantly STEM-related), with limited content addressing changes within occupations and job markets. Possible approaches to enhance career aspiration interventions and promote a meta understanding of job change for changing career conditions are discussed.
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Introduction
The Iimportance of Cchildren’s Ccareer Aaspirations
Children begin to form aspirations for their future careers from an early age. Those as young as five (and plausibly younger) have been observed expressing a career aspiration (Lee, 2012). For the purpose of this study, a career or occupational aspiration washas been defined as an “individual’s expressed career-related goal(s)” that refers to attaining a specific occupation(s) or a job in a particular occupational field(s) in the future at a particular moment in time (Rojewski, 2005, p. 132). Career aspirations are considered distinct from career interests in that the former represents an individual’s career goal(s) given ideal conditions, whereas the latter refers to an individual’s emotional disposition toward certain career options (Nikel, 2021; Rojewski, 2005). A person’s career aspiration or goal may result in specific career-related choices over time (e.g., choosing a certain degree programme or job opportunity) (Lent, 2013b).
Because children’s career aspirations become increasingly realistic and stable as they mature into adolescence (Helwig, 2003), they have been studied for several decades as predictors of later career aspirations and occupational attainment in adulthood (Beal & Crockett, 2010; Schoon, 2001). For example, Schoon (2001) found the career aspirations expressed by British students at age 16 were significantly related to their occupational attainment at age 33, including over 50% of participants aspiring to and then obtaining jobs in the natural sciences or healthcare. When studying adolescents’ occupational aspirations and occupational expectations together, evidence indicates the former are comparably or more significantly associated with adolescents’ future career-related activities and attainments (Beal & Crockett, 2010; Schoon & Parsons, 2002). Career aspirations may therefore help to predict adolescents’ career pursuits (i.e., their future career-related activities and choices).
Using the predictive power of career aspirations, there are reasons to potentially monitor and/or influence young people’s career aspirations to support them toward more realistic jobs or to achieve more socially equitable outcomes. Following this reasoning, various interventions have been carried out over recent decades to influence the career aspirations of children and adolescents (Collins, 1981; Hur et al., 2017). Frequently comprising of career learning activities, self-exploration, and/or other personal development activities, career aspiration interventions may facilitate learning and career-related belief and interest changes to increase the number of participants expressing a particular career goal(s) (Lent, 2013b).
Career or educational practitioners and researchers may conduct these interventions with the intention of more closely aligning children’s and adolescents’ aspirations with job supplies and/or reducing group occupational disparities, such as increasing the number of females in STEM fields (Archer et al., 2014; Emembolu et al., 2019). Because career aspiration interventions are designed to influence children toward specific occupations residing in their future, justifications for the intervention aims, participants, and content are to some extent based upon the future makeup of occupations and job markets. However, it is becoming increasingly complex to align intervention approaches with the future career conditions children will experience because of ongoing and accerlerating changes across job markets and within occuptations (e.g., task and skill requirements). These changes and implications for career aspiration interventions are discussed in the next section.
Aligning Iintervention Aapproaches with Cchanging Ccareer Cconditions
Over the past couple of decades, non-linear career trajectories and multiple career transitions have become more frequent when compared with previous generations (Ginevra & Nota, 2018; Sullivan & Al Ariss, 2021). This trend has the potential to reduce the value of career aspiration interventions or person-occupation matching approaches as any initial or desired alignment between the person (i.e., their skills, values, and aspirations) and an occupation may fail to occur or continue as an individual experiences job loss or is forced to shift into a new profession (Lent & Brown, 2020).
Adding to the growing complexity of children’s career pathways, there is also the potential for increasing job automation. AlthoughWhile automation of various routine jobs has occurred since the 1980s (Jaimovich & Siu, 2012), recent technological advances in mobile robotics and machine learning are enabling machines to perform a growing range of non-routine manual and cognitive tasks as well as routine tasks (Frey & Osborne, 2017; OECD, 2018). Research by Frey and Osborne (2017) developed a model to determine which existing occupations might be more susceptible to automation from a current technical feasibility standpoint. Occupations and tasks requiring comparatively less social intelligence, creativity, and/or perception and manipulation in unstructured environments were regarded as more likely to be subject to automation over the coming decades.
Building on this model, various researchers and organisations have attempted to estimate the potential scale and differential impacts of job automation. McKinsey Global Institute (2019), for example, concluded that a larger proportion of male workers may encounter increased occupational attainment difficulties in the next few decades. This is primarily because they occupy the vast majority of highly automatable manual labour intense jobs and fewer socially intensive roles less susceptible to automation. Similar studies concluded that lower socio-economic groups and young people may especially face greater occupational pursuit/attainment risks as current entry level, low-paid, and low-skill occupations are increasingly subject to automation (OECD, 2018). Several scholars have nonetheless sought to raise questions about the methodology employed by Frey and Osborne (2017), downplaying the likelihood of mass unemployment, while highlighting the new jobs to be created through gains in productivity and the new occupations branching off newly automated roles (Autor, 2015; Shackleton, 2020).
Whilst these critiques highlight uncertainties in predicting the scale and precise consequences of job automation, they do not undermine the general claim that jobs markets are undergoing significant change with potentially important consequences for children and adolescents. As a result of changes to job markets and to the constituent tasks and skill requirements of occupations, children’s and adolescents’ career pursuit risks and opportunities are changing. For instance, recent research indicates that male school children, lower socio-economic groups, and students with parents holding jobs which are more highly susceptible to automation may face increased occupational pursuit risks (Sowa et al., 2022). The range of these risks may include unemployment, or financial, psychological, and time loss impacts due to suboptimal educational and career planning and choice making (Lent & Brown, 2020). Because these risks and opportunities are rapidly evolving they are raising complexities for career aspiration intervention approaches in targeting specific occupations or sectors, supporting certain groups of children or adolescents, and providing learning experiences which closely correspond to future occupational demands.
To contribute to an understanding of these complexities this study sought to critically examine recent career aspiration intervention approaches in relation to the changing career conditions. By systematically reviewing how recent intervention approaches have tried to support children and adolescents toward their future careers, it was possible to critically evaluate the ways in which intervention approaches have/have not addressed job change within the intervention objectives and content, as well as considered the differential risks and opportunities across children. Through this investigation important insights were gained into how career aspiration interventions can prepare children and adolescents for future occupations and the complexities of job change. In addition, potential tensions and gaps could be identified between recent intervention approaches and the changing career conditions. This knowledge can aid researchers and practitioners in making more informed decisions in supporting children’s career pursuits and preparedness for changing career conditions.  Because of the significant changes in career conditions, the continued importance of career goal and choice interventions have faced recent challenges (Lent, 2013a). Alternatives or supplements to career aspiration interventions, such as those developing children’s career adaptability resources (e.g., career curiosity and confidence), offer potential benefits in supporting children to better manage career uncertainty and transitions (Ginevra & Nota, 2018). Associated career theories (e.g., career construction) have importantly challenged traditional person-occupation matching approaches by scrutinising the assumption that any pre-identified person-occupation pairing will likely remain stable or well fitting and emphasising the need to promote individuals’ capacities to adapt to change
Possessing the capacities to adapt will likely be important to navigate future career challenges. As the work cited previously also highlights, career aspiration interventions can offer the potential benefit of helping children form more realistic and socially desirable career-specific goals and choices. To facilitate this line of enquiry it was beneficial to draw on a theoretical framework that synthesises a person-occupation alignment approach to developing career aspirations, togetheralong with barriers and supports concerning job change (Lent, 2013a).
Theoretical Fframework
Social Cognitive Career Theory (SCCT) aims to explain how individuals form career goals and make career choices through the interplay of personal and environmental factors. According to Lent (2013b), this theoretical framework proposes that a child’s accumulated learning experiences, as mediated by their personal inputs (e.g. biological predispositions, gender, ethnicity, etc.) and environmental affordances, influence the subsequent development of their self-efficacy beliefs and outcomes expectations. These beliefs in turn shape their career-related interests and goals which determine their subsequent choices.
Perceived and actual barriers and supports from children’s background environment and those from environments proximal to choice making (e.g., availability of jobs) are additionally relevant for understanding under which conditions they will form career aspirations and make career choices (Lent, 2013b; Lent & Brown, 2020). This means the occupational pursuits and preparedness of children could be modified through learning experiences and addressing perceived barriers and supports concerning emerging job markets and automation (Hirschi, 2018).
Following the mechanisms set out in SCCT, there are a range of personal and environmental factors that interventions can address to support children’s aspirations and preparedness for future careers. Iinterventions can provide career-related information, identifiable role models, and/or learning opportunities for skill development which closely correspond to the target occupation or sector (Lent, 2013b). Coping strategies and environmental supports can be highlighted to prepare children for job change or other environmental barriers (Lent, 2013a; Lent & Brown, 2020). Whilst SCCT provides a useful synthesis of approaches which could be usefully applied to this study, there are some limitations which are worth noting and are elaborated on in the discussion section. These include acceptance of (to some extent) a potentially viable matching between person and occupation (Lent, 2013a), as well as unspecified age-specific factors relevant to children’s career aspiration development and future preparedness.
Research Ggoal
Career aspiration interventions may serve an important role in supporting children’s and adolescents’ career pursuits and addressing persisting issues such as misalignments between aspirations and job markets and group disparities in occupational attainments. To achieve these goals, intervention approaches may benefit from more closely aligning with changing career conditions which have become increasingly complex due to job automation and multiple career transitions. Past reviews of career interventions involving children and adolescents have reported the impact of interventions on various career constructs, including career exploration, knowledge, attitudes, and adaptability (Hughes et al., 2016; Kashefpakdel et al., 2018). However, because these reviews have not extensively aggregated and examined interventions targeting children’s or adolescents’ career aspirations, a strong predictor of their future career choices (Schoon, 2001), little is known about how recent intervention approaches are supporting their career pursuits under changing career conditions.
The aim of this study was to critically evaluate the ways in which recent career aspiration intervention approaches have/have not addressed career-related change to gain valuable insights and identify gaps in how children’s and adolescents’ career pursuits are supported for the complexities of changing job markets. This is important to investigate as automation and job change may create new unemployment risks or opportunity costs for children and adolescents as future workers (Sowa et al., 2022). To gain a broad overview of recent intervention approaches across different contexts, including their objectives, target groups, and content, it was determined that a review of published career aspiration intervention studies would offer an extensive aggregation and analysis of intervention approaches. This review contributes to an understanding of the possible alignments/misalignments between recent intervention approaches and the changing career conditions, along with proposing supplementary approaches to address changes within occupations and job markets. The following two research questions were addressed:
1) In what ways are the approaches used in career aspiration intervention studies involving children and adolescents addressing changing career conditions?
2) What tensions and gaps exist between career aspiration intervention approaches and the changing career conditions?
Methods
To address the research questions a systematic review of literature was undertaken to extensively search and collate career aspiration intervention studies across different contexts. This approach helps to reduce possible biases and the likelihood of overlooking relevant intervention studies using an exhaustive search approach (Grant & Booth, 2009). A mixed studies review approach was used, combining both qualitative and quantitative studies, to ensure all relevant intervention studies could be identified (Thomas et al., 2017).
Search Sstrategy
Sources of Lliterature
The following electronic databases were searched: ERIC; Scopus; PsychInfo; Education database (via ProQuest); Australian Education Index; British Education Index; and Web of Science (Core Collection). As well as these, Google scholar and prominent career development journals were searched: Career Development Quarterly; Journal of Career Assessment; Journal of Career Development; Journal of Counseling Psychology; and Journal of Vocational Behavior. These databases and journals were selected on the basis of being some of the most comprehensive sources of career intervention literature across psychology, education, and the social sciences more broadly. The reference lists of previous reviews of career intervention literature were also scanned to identify relevant studies.
Inclusion Ccriteria
Included studies had to report intervention objectives, participants’ demographic information, intervention content, methodology, and quantitative and/or qualitative data on the career aspirations of children aged between 5-18 years of age (inclusive). Treating career aspirations as a distinct construct (i.e., an individual’s expressed career-related goal that refers to attaining a specific occupation or a job in a particular occupational field), intervention studies reporting only participants’ career interests or career expectations were not included. This decision was made as career aspirations are more closely associated with career choices/attainments in adulthood (Lent, 2013b; Schoon, 2001) and they therefore indicate a clearer intent to influence participants’ career pursuits.
 Studies reporting only a natural process or unplanned act which influenced the career aspirations of children or adolescents were not included. Included studies could involve any pretest/posttest only design or any pretest-posttest design. The intervention studies could draw on any theoretical framework to inform their design (e.g., SCCT or any other). The literature must have been published between 1980-2021 (inclusive) in the English language. This time period was selected as significant automation and job change has occurred since the 1980s (Jaimovich & Siu, 2012). A more detailed description of the inclusion criteria used in this study can be found in the specified data repository.
Search Tterms
For each database a range of search terms including synonyms and international spelling variations, search fields, Boolean operators, and special characters were tested and finalised to achieve a high level of both sensitivity and precision – retrieving as many relevant records as possible while limiting the total number of records to an appropriately manageable number. For instance, certain synonyms of career aspiration (i.e., career* goal* OR occupation* goal* OR vocation* goal* OR job* goal*) were tested and disregarded on the ERIC database because they did not increase the sensitivity significantly and reduced precision substantially by doubling the number of results. Although search terms were largely consistent across the databases, slight changes were made on different databases to ensure an optimal balance of sensitivity and precision and to work within the functionality of each platform.
The search strategy used for the ERIC database involved the following command line search: YR(1980-2020) AND LA(English) AND TI,AB,SU(career* aspiration* OR occupation* aspiration* OR vocation* aspiration* OR job* aspiration*) AND TI,AB(children OR child* OR adolescent* OR teen* OR youth* OR young people OR pupil* OR student* OR learner* OR boy* OR girl* NOT higher education OR tertiary education OR university student* OR college student* OR graduate* OR undergraduate* OR postgraduate*) AND TI,AB(intervention* OR experiment* OR trial* OR program* NEAR/6 aspiration*). Abbreviations include: YR = restrict search by year(s) of publication; LA = restrict search by language of publication; TI,AB,SU = restrict search to title, abstract, or subject; NEAR/6 = finds terms within six words of each other; * = truncates term to find variations of the search term.
Managing and Sscreening Ssearch Rresults
To screen and select studies for the review an independent double screening procedure was employed, with initial abstract screening followed by full document screening (Figure 1). The lead researcher screened all 671 search results from the identified databases against the inclusion criteria. Another author independently screened a random sample of studies (33.38% of studies) to minimise individual errors and biases. Inter-rater reliability, Cohen’s k, was calculated as 0.73 (94.62% agreement). Remaining disagreements regarding which studies met the inclusion criteria were resolved through in-person discussion. A record keeping log of the search and screening process is available in the specified data repository and a list of included studies is attached as a supplementary file.

Fig. 1 Overview of the search and screening process

Coding and Ssynthesis
The first step in the coding process involved creating textual summarises of the features of each intervention study to build up categories covering the intervention approaches and to map their presence or absence. These features included the intervention topic and objectives, participant information, measurement categories, intervention content, and publication details. To compare different features of the interventions, descriptive statistics were produced and qualitative themes covering the intervention approaches were developed. In synthesising the quantitative data and qualitative themes into a coherent analysis of the tensions between the identified intervention approaches and changing career conditions, SCCT was used to structure the analysis around key personal and environmental factors relevant to influencing children’s career aspirations.
Results
Publication Ddetails of the Iincluded Sstudies
Before reporting the aims, target groups, and content of the interventions, publication information is presented to highlight the geographic and temporal breadth of the interventions. Of the 45 career aspiration intervention studies meeting the inclusion criteria, 32 studies were published between 2010-2021, five studies were published between 2000-2009, six studies between 1990-1999, and two studies between 1980-1989 (Figure 2). Studies were mostly conducted in predominantly English-speaking countries, including the United States (22 studies), United Kingdom (7 studies), and Australia (3 studies). There nevertheless remain intervention studies conducted in a range of low-, middle-, and high-income countries (16 different countries).

Fig. 2 Number of included studies by location of the intervention

Demographic Iinformation on the Sstudy Pparticipants
Most studies (30 out of 45 studies) involved participants primarily between the ages of 11 and 18 years old, including 21 studies involving adolescentschildren between the ages of 11-15 years old (Table 1). There were 15 intervention studies involving participants between the ages of 5-11 years old. Reasons for focusing on particular age groups were largely not articulated in the studies. However, in one study involving students ranging from 13-18 years old (mean age 14.63 years) the researchers emphasised the important subject and career choices young people have to make during adolescence as part of their rationale for the intervention (Piesch et al., 2020). Conversely, in a study involving children aged between 7-11 years old, the authors explained that intervening with this younger age group could be valuable in guiding children’s developing career aspirations in order to reduce persistent group disparities in job aspirations and aspiration-vacancy gaps (Emembolu et al., 2019).

Table 1. Demographic information on the participants of the intervention studies
	Average age
	No. of studies
	Gender
	No. of studies
	Socio-economic group
	No. of studies

	Age < 6
Age >= 6 and < 11
Age >= 11 and < 15
Age >= 15 and <= 18
	2
13
21
9
	Girls only
Boys only
Mixed
	9
0
36
	Lower-income
Middle-higher income
Lower- & higher-income
Unspecified
	13
4
7
21



Whilst the vast majority of studies (36 studies) involved male and female participants, nine studies involved female participants exclusively, and none involved exclusively male participants. The most common rationale for an exclusive focus on female participants, both younger and older age groups, was to reduce occupational sex stereotyping and/or address gender-based employment disparities in job fields such as STEM (Archer et al., 2014). The socio-economic background of participants was not reported in 21 studies included in this review. However, of the studies reporting the socio-economic status of participants, more studies involved lower-income participants (13 studies) when compared with those involving participants from middle to upper income backgrounds (four studies). Though most studies did not provide explicit justifications for why they involved participants from certain income groups, some studies involving lower-income participants specified aims to reduce unemployment and/or to raise the occupational status/earnings among the target population (Collins, 1981).
Career Aaspiration Iintervention Oobjectives
To address the first research question and identify the approaches taken in the intervention studies, it was important to consider their stated objectives, measurement categories, and intervention content separately, as well as the alignment between these different elements. Because the intentions of these interventions are not necessarily made explicit or discrepancies exist between objectives, participants, and content, consistency between these elements within each study may more strongly corroborate conclusions about its intended focus and design to support children’s career pursuits. To collate the intervention objectives as a source of information, a classification of the career aspiration objectives was undertaken based on their specificity toward occupational sectors/types.
Interventions with Ssector Nnon-Sspecific Oobjectives
Around one third of studies (16 out of 45) specified an objective to measure, improve, widen, and/or change the career aspirations of the target population without reference to a particular occupation or sector. Lester (2000), for example, reported a program with the objective to broaden the career goals of Iindigenous high school students in Australia. After citing empirical evidence regarding the target group’s high unemployment and participation in part-time, low-paid, and insecure employment, the author affirmed “the importance of creating opportunities for [Iindigenous students to] transition to work in an attempt to reduce future disadvantage” (Lester, 2000, p. 14). Aside from reference to current employment challenges in the target group, some studies with sector non-specific objectives described historical changes in the target population’s local job market when articulating a case for intervention. Reaburn et al. (2017) described the lower levels of disposable income and higher unemployment rates among Tasmanians, as well as the closing down of formerly prominent industries such as forestry and manufacturing over past decades. Future job market changes were not referred to in these interventions.
The factor of gender was referenced in some intervention objectives. Three studies included in this review stated objectives to influence and/or measure changes in participants’ career aspirations toward gender non-traditional occupations. In one study this entailed exposing primary school children to gender non-traditional role models and reviewing the impact on their occupational stereotyping and aspirations (Bailey & Nihlen, 1990). The rationale for these intervention objectives mentioned the need to address pre-existing gender-based differences in occupational attainments such as STEM rather than referring directly to the future composition of labour markets.
Interventions with Ssector-Sspecific Oobjectives
Intervention studies with objectives to influence and/or measure children’s or adolescents’ career aspirations toward specific job sectors were commonly found in this review (26 out of 45 studies). These study objectives referred to STEM careers in 24 studies, including one STEM plus arts (STEAM) focused intervention. Two additional studies expressed objectives mentioning both healthcare and STEM careers. While most of these STEM-focused career aspiration interventions involved both male and female participants, specific subgroups of children were often targeted. Most of these studies involved children in adolescence, as well as more female exclusive interventions, lower socio-economic groups, and/or historically underrepresented ethnic groups (e.g., African-American children).
Several justifications for these STEM-focused objectives were expressed, spanning references to labour market realities, and addressing group attainment differences. Investigating a technology-enhanced intervention’s impact on the IT/STEM learning and career aspirations of US high school students from the Industrial Midwest, Duran et al. (2014, pp. 116-117) described how advances in global IT developments have “decimated the region’s traditional manufacturing–based workforce” and to compete in a global economy requires “helping students and teachers build skills needed to succeed in a science and technology–driven world.”. It was suggested IT/STEM initiatives, including peer collaborations and interactions with practicing experts, could open up innovative 21st century career pathways, particularly for African American, Latino, and female students.
Unlike studies specifying sector non-specific objectives, some studies with sector-specific objectives referenced future labour market realities when detailing a rationale for intervention. Emembolu et al. (2019, p. 764) in their study targeting primary school children cited evidence demonstrating the “importance of STEM and the need to increase the numbers and diversity of those choosing these disciplines to meet future workforce demands.”. In a 6six-week pilot STEM careers intervention involving British female students’ aged 13-14 and a high proportion of ethnic minorities, the researchers pointed to research indicating that “STEM industries are predicted to grow” in the UK and to a possible “lack of appropriately qualified people to fill key jobs” (Archer et al., 2014, pp. 35-36). Despite occasional references to job developments in STEM, analogous reasoning applied to other sectors, such as education or healthcare, was not evident in the intervention studies’ objectives or supporting rationale.
Career Aaspiration Mmeasurement Ccategories
Though many studies did not provide an explicit definition of career aspirations, those that did often defined career aspirations as a person’s career goals or plans (Piesch et al., 2020; Reaburn et al., 2017). Studies used career aspiration measurement categories ranging from binary categories such as high and low prestige occupations, to occupational aspirations labelled by multiple types or sectors (e.g., arts, science, agriculture), as well as studies reporting participants’ discrete occupational aspirations (e.g., nurse, teacher;) (Figure 3). The most common measurement category used was STEM versus non-STEM occupations (20 out of 45 studies). All of the studies using STEM measurement categories also reported STEM-specific intervention objectives. Studies reporting sector non-specific objectives correspondingly employed one of the non-STEM binary measurement categories (e.g., professional versus non-professional), multiple occupation types, and/or reported the discrete occupations expressed by the participants. The three studies reporting gender counter stereotypical objectives remained consistent by categorising participants’ career aspirations using gender traditional/non-traditional measurement categories.

Fig. 3 Measurement categories used in the intervention studies

Intervention Ccontent
This section reports the content covered in the interventions and the ways in which children’s and adolescents’ career aspirations and preparedness for a changing job market are addressed. Intervention content from the studies was categorised into different content topics and domains according to their specificity toward particular sectors and the type of information, knowledge/skills, or practical work experience opportunities provided (Figures 4, 5). Most intervention studies meeting the inclusion criteria offered content from more than one of the seven domains (33 out of 45 studies).

Fig. 4 Intervention content domains of the included studies

Fig. 5 Primary content topics of the included studies

The most common types of content included in the intervention studies covered sector-specific skills/knowledge and work experience domains, with STEM-related topics being the most common topics (24 out of 45 studies). For example, Emembolu et al. (2019) reported an intervention in which children participated in computer games design activities and used computer software in creating their own game. The participants were supported to learn skills and knowledge specific to computer science and games design. After introducing participants to different STEM professionals, another intervention reported by Archer et al. (2014) encouraged the secondary school students to acquire information about STEM careers by conducting in-depth research into one particular area of interest, including researching on a STEM careers website and creating a presentation about a STEM career.
As consistent with the findings of the study objectives and measurement categories, studies with intervention content domains and topics covering multiple occupations/sectors were found less frequently than sector-specific content. Ten studies reported use of multiple career/work experiences in the interventions and 12 studies provided information about multiple occupations. Lester (2000), for example, exposed participants to a broad range of career examples and options outside of the local domain, including exposure to role models and multiple workplace visits. Meta career knowledge or skills (e.g., career management skills or knowledge of job markets) were a part of 12 intervention studies. In one program this involved learning about the world of work, learning to make career plans and pathway decisions, and learning skills required to implement career decisions and manage study-to-work transitions (Lester, 2000).
Meta career knowledge covering technology and work was largely absent from the interventions, but a couple of examples were identified. Barrett (2017) reported an intervention in which participants not only obtained job information in general and information about computer science fields, but also learnt about how technology has and can revolutionise people’s lives and positively and negatively impact society. Furthermore, Hur et al. (2017) described an intervention in which several robots were demonstrated, and supplementary explanations were provided on how robots can support human work. While these few intervention studies did highlight the potential impact of technology on society and human work, this content did not explicitly examine how the availability, makeup, or requirements of jobs could be subject to change over subsequent decades and the role technology can play in shaping future job markets.
Considered collectively the intervention content, objectives, measurement categories, and target groups provide converging lines of evidence pointing toward a broadly internally consistent set of intervention approaches. These approaches focus on a relatively narrow range of occupations, including influencing children’s career aspirations toward STEM careers, gender non-traditional professions, as well as focusing on sector non-specific aspirational changes (e.g., raised occupational status). Female participants and lower-income groups were targeted relatively frequently, whereas male participants were not exclusively targeted and younger age groups were involved less frequently. The intervention content often covered learning sector-specific skills or knowledge and generally did not cover changes within occupations or those from changing job markets. These unaddressed areas across the intervention aims, target groups, and content indicate modified or supplementary approaches could add value to career aspiration interventions in supporting children’s career pursuits under changing career conditions. The next section discusses these potential gaps and future possibilities for intervention approaches as they relate to the personal and environmental factors specified in SCCT.
Discussion
This research set out to critically evaluate the ways in which career aspiration intervention approaches have/have not addressed the changing career conditions to gain insights and identify gaps in how children’s and adolescents’ career pursuits are supported. Beginning with the identified age-related approaches, the potential need to shift attention more toward earlier interventions with children to counteract their narrowing of career options is discussed in conjunction with the cognitive and emotional challenges of learning about job change and making informed decisions.
Personal Ffactors
Age-Rrelated Aapproaches
As highlighted in the review findings, there are several reasons interventions could target children prior to and/or during adolescence. Unlike pre-adolescent children, adolescents are closer to important subject and career decision- making points (Piesch et al., 2020) and they likely possess more career knowledge and understanding of their aspirations to make more informed decisions (Helwig, 2003). Interventions focused on children at this stage of development can therefore potentially affect aspirational change that need only be sustained over a comparably shorter duration of time to result in career-related choices corresponding to emerging career conditions. This intervention timing may also be consistent with insights on how individuals tend to use availability heuristics when forming a decision by drawing on information that can be more readily recalled from memory (Kahneman, 2011), such as career information acquired close to decision- making points.
Emphasising an alternative viewpoint, some intervention studies involving pre-adolescent children articulated the reasoning that it is valuable to support younger children in forming their career aspirations to overcome persistent group disparities in job aspirations and aspiration-vacancy gaps (Emembolu et al., 2019). Because children’s aspirations become more stable in adolescence, and stereotyping and narrowing of career options can begin from an early age (Lee, 2012), it is plausible that earlier interventions with pre-adolescent children may be necessary to reduce career option narrowing and/or affect sufficient belief and interest change to produce career aspiration changes over the long-term (Archer et al., 2014). However, findings from this review indicate a possible tension in that most intervention studies involved participants between the ages of 11-18 and often provided learning experiences focused on specific occupations or sectors such as STEM.
Earlier interventions may be increasingly beneficial to help broaden children’s career options and support their career goals and choices to take advantage of new and shifting career opportunities created by automation and job market change. In addressing group occupational disparities and potential aspiration-job market misalignments, dedicated and sustained sector-specific interventions with pre-adolescent children may be necessary to affect sufficient interest and aspirational change. As new jobs emerge and certain types of occupations become increasingly subject to automation, such as various manual labour roles or certain routine cognitive roles, sector-specific interventions may become increasingly necessary to meet specialised job supplies. SCCT provides a useful framework to aid in the development of children’s career-specific learning, self-beliefs, and goals through the provision of role models, work-realistic learning opportunities, and other sources of information (Lent, 2013a, 2013b). The theory, however, does not specify the developmental factors shaping children’s career aspirational development. SCCT could benefit from further empirical research into the age-specific complexities of supporting children’s career pursuits and preparedness for changing career conditions.
Gender-Rrelated Aapproaches
Another personal factor of importance for career aspiration interventions concerns gender. Findings from this review showed most intervention studies included both male and female participants, but in cases where one gender was exclusively focused on, it was solely found to be female participants. Justifications for these female-focused studies most often referenced existing gender-based disparities in STEM employment or subject choices. Increasing young females’ aspirations for STEM occupations remains a plausible intervention approach in many country contexts due to persisting gender-based employment differences in many STEM fields (Archer et al., 2014) and the technically low susceptibility of many STEM roles to be automated (Frey & Osborne, 2017).
A narrow gender-focused approach to interventions may, however, overlook some of the emerging carerer complexities. According to one model of job automation, a low proportion of socially-intensive occupations and large proportion of manual labour-intensive roles are potentially highly susceptibile to automation over the coming decades (Frey & Osborne, 2017). As a result of young males’ greater tendency to aspire to manual labour or thing-centred roles versus people-centred jobs (Helwig, 2003), increasing discrepancies between their job aspirations, attainments, and the future job supply may occur over the coming decades (Sowa et al., 2022).
For researchers and practitioners to better address boys’ and girls’ career pursuits and preparedness for changing career conditions, interventions should not only engage them in learning about traditional gender-related career stereotyping, but also in exploring the changing job market opportunities and barriers proximal to career decision-making points (Lent, 2013b). Learning coping strategies to manage potential job loss or future upskilling demands may further support children from different groups (Lent, 2013a).
Environmental Ffactors
Socioeconomic-Rrelated Aapproaches
In conjunction with personal factors, influences deriving from children’s background environment contribute to their career-related learning and aspirations. Of the intervention studies reporting the socio-economic background of the participants, a larger proportion involved children or adolescents from primarily lower-income backgrounds. Because of the changing makeup of occupations and job markets, there are additional reasons to target lower-income groups to help them attain higher-wage and high-skilled occupations which are potentially less susceptible to automation (OECD, 2018). By providing learning opportunities for occupation-related skill development and career role models not commonly available in low-income children’s socio-economic environment, SCCT suggests new self-efficacy beliefs, outcome expectations, and aspirations toward higher status careers can emerge (Lent, 2013b). 
The task of supporting low-income children or adolescents toward higher-wage/status roles is not without its complexitites. Because occupational skill requirements are changing rapidly and finding role models for emerging careers may not be easily achieved, practitioners will need to find ways (e.g., using technology) to provide lower-income children with learning experiences that closely correspond to the demands of new higher-status and skilled work. Adding to these complexities, it is also possible some traditionally higher-status occupations could be increasingly subject to automation over the coming decades (Frey & Osborne, 2017). Carefully presenting this nuanced information may aid children’s and adolescents’ future career planning. However, it also carries the risk of causing misunderstandings or provoking anxieties which could compromise their career preparedness.
Career Llearning Aapproaches
To support children’s and adolescents’ career aspirations and preparedness for changing career conditions, the learning content within interventions can serve an important role (Lent, 2013b). Review findings revealed most interventions provided learning experiences designed around sector-specific skills and experiences, covering STEM topics in particular. As a case in point, one intervention supported participants to use a storyboard and software to plan and design a computer game (Emembolu et al., 2019). Nonetheless, if the constituent tasks of a computer game designer change markedly (e.g., new software or story boarding alternatives), then the skills, self-efficacy beliefs, and outcome expectations participants had acquired to successfully undertake these tasks and achieve in the role could be somewhat negated. This raises a challenge for SCCT which to some extent assumes a potentially stable alignment between a person’s acquired skills and beliefs and their subsequent career goals and choices.
Preparing children and adolescents for the potentially changing constituent tasks and work environments of specific jobs presents both theoretical and practical and challenges due to the uncertainty and complexity of future job change. To minimise this uncertainty, stakeholders could engage with sector workers and support children in exploring industrial technology trends to learn about how specific occupations are changing and the skills needed to aid their career pursuits. As an alternative or supplement to a sector/occupation-specific learning approach, providing a broad range of career learning experiences may offer useful benefits for children’s future career pursuits and preparedness. To manage the challenges of multiple career transitions, there could be value in enhancing children’s skills and self-beliefs toward a broader diversity of careers. Enlarging children’s zone of acceptable alternatives, such as options outside gender or social class stereotypes, may facilitate more efficient transitions into different roles and build their supports (e.g., social networks) for accessing preferred career pathways (Lent & Brown, 2020).
To compliment discrete occupation learning, job market learning or meta career knowledge may serve as a useful cognitive resource for children’s and adolescents’ career aspiration formation under changing career conditions. Learning about a sizeable number of discrete occupations and their specific and/or uniquely changing requirements presents a cognitively demanding and time- consuming task for children and adolescents. To minimise this cognitive load there could be benefit in interventions also promoting participants’children’s meta understanding of job-related change and the implications of technology for job markets. Teaching various learning strategies and heuristics could aid this meta career understanding among children and adolescents (e.g., consider skills that differentiate humans from machines). Yet, for the most part the study objectives and intervention content examined in this review covered specific jobs and/or job markets in their current form. Enhanced meta understanding of job change could support children’s and adolescents’ informed career planning and strengthen their self-efficacy beliefs and outcome expectations for their career-related pursuits (Hirschi, 2018).
Learning about job change may, nonetheless, carry risks in leading to some career-related anxiety, content oversimplifications, and misunderstandings. However, children’s and adolescents’ contemporary beliefs and understanding of job change suggests they may already need some support in this area. Recent survey results indicate many adolescents may hold pessimistic views about their future career success within a changing world of work and hold certain misunderstandings about job automation trends (Speakers for Schools, 2018). Given the potential need for job change learning in interventions supporting children’s and adolescents’ career aspirations and preparedness, this area should become a ground for increased empirical research attention and to inform the ongoing elucidation of the mechanisms and intervention strategies proposed in SCCT.
Limitations
Several limitations of this systematic review are noted. First, the published studies included in this review reflect only a portion of the total career aspiration interventions carried out globally. Furthermore, the requirement for studies to be published in the English language likely means some quantity of germane intervention studies published in alternative languages have not been incorporated into this review. Excluding intervention studies which reported data on children’s career interests (or other similar constructs) without additionally reporting data on their career aspirations also limited the breadth of the review. Finally, because inferences made regarding the possible consequences of job automation depend on recent models which remain subject to various socio-economic uncertainties, they should be viewed as tentative and subject to potential revision as new models are developed.
Conclusion and Iimplications
In setting out to critically evaluate the ways in which recent career aspiration intervention approaches have/have not addressed ongoing changes within and across occupations, this systematic review identified several insights and possible gaps in how children’s and adolescents’ career pursuits are supported. In targeting specific groups, more intervention studies involved children from lower socio-economic backgrounds and several included female-only participants. A higher proportion of intervention studies also targeted children in adolescene. However, the opportunities and risks associated with automation and job change are multifaceted and are potentially spread differentially across groups (Sowa et al., 2022). To support children’s and adolescents’ career pursuits and preparedness for changing career conditions a broader consideration of different influences concerning gender, age, and social class could be beneficial. Researchers and practitioners may also need to carefully consider the factor of age when planning career aspiration interventions. Because aspirational change is not easily achieved even when self-belief and interest changes occur (Archer et al., 2014), interventions may need to support children earlier in their development to minimise discrepancies between their aspirations and future job supplies or to achieve various social goals.
Most intervention studies in this review included sector-specific objectives and learning content, frequently covering STEM-related topics and skills. Nonetheless, to help children and adolescents develop skills and beliefs that more closely correspond to future career opportunities, intervention approaches could also facilitate learning about the changing task and skill requirements within target occupations or sectors. This intervention content could include observing role models in emerging industries, opportunities for new skill development, and information relating to the evolving demands of occupations (Lent, 2013a, 2013b). Findings from this review revealed intervention content has primarily covered the present realities of occupations and job markets. To strengthen children’s and adolescents’ meta career understanding it may help to provide learning opportunities on the changing makeup of job markets and career pathways. Exploration of relevant supports, barriers, and coping strategies to manage job change and uncertainty may offer additional benefits (Lent, 2013a). While practitioners should use their professional judgement to limit children’s potential misunderstandings and anxiety, such approaches may better enable children and adolescents to develop the future-related knowledge, self-efficacy beliefs, and outcome expectations to make and sustain informed career goals and choices.
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