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Abstract

Objective

To investigate the effectiveness of formal onboarding programs and practices for new

professionals.

Introduction

New professionals may experience high levels of stress and uncertainty. Formal onboarding

programs and practices aim to facilitate the socialization of new professionals by structuring

early experiences. However, there is a lack of evidence-based recommendations of how to

onboard new professionals.

Methods

This review considered studies that compares the effect of formal onboarding practices and

programs for new professionals between 18–30 years of age (sample mean) to the effect of

informal onboarding practices or ‘treatment as usual’ in professional organizations interna-

tionally. The outcome of interest for the review was the extent to which new professionals

were socialized. The search strategy aimed to locate both published studies (dating back to

year 2006) and studies accepted for publication written in English using the electronic data-

bases Web of Science and Scopus (last search November 9 2021). Titles and abstracts

were screened and selected papers were assessed by two independent reviewers against

the eligibility criteria. Critical appraisal and data extraction were performed by two indepen-

dent reviewers using Joanna Briggs Institutes templates. The findings were summarized in

a narrative synthesis and presented in tables. The certainty of the evidence was assessed

using the grading of recommendations, assessment, development and evaluations

approach.

Results

Five studies including 1556 new professionals with a mean age of 25 years were included in

the study. Most participants were new nurses. The methodological quality was assessed as

low to moderate and there were high risks of bias. In three of the five included studies, a
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statistically significant effect of onboarding practices and programs on new professionals’

adjustment could be confirmed (Cohen’s d 0.13–1.35). Structured and supported on-the-job

training was shown to be the onboarding strategy with the strongest support to date. The

certainty of the evidence was rated as low.

Conclusion

The results suggests that organizations should prioritize on-the-job training as a strategy to

facilitate organizational socialization. For researchers, the results suggest that attention

should be given to understanding how to best implement on-the-job training to ensure

strong, broad, and lasting effects. Importantly, research of higher methodological quality

investigating effects of different onboarding programs and practices is needed.

Systematic review registration number: OSF Registries osf.io/awdx6/.

Introduction

Organizational socialization is defined as “the process through which individuals acquire the

knowledge, skills, attitudes, and behaviors required to adapt to a new role” ([1], p. 3). Socializa-

tion occurs at multiple times throughout an individual’s career, whenever there is a change in

the role of some sort, either one is transferring from an education into a profession, from one

organization to another organization, or from one role to another within the same organiza-

tion [1]. However, it has been proposed that the transition from school to work is more chal-

lenging than later transitions [2]. New professionals may experience high levels of stress and

uncertainty as they are exposed to situations that are characterized by unpredictability and

uncontrollability, and perceived as socially risky [3–5]. In relation to these stressors, the pri-

mary goals of new professionals are to develop a sense of competence and control, predictabil-

ity and meaningfulness, and social belonging [5, 6].

Onboarding refers to “all formal and informal practices, programs, and policies enacted or

engaged in by an organization or its agents to facilitate newcomer adjustment” ([7], p 268).

The practices, programs, and policies are put in place by management and/or HR departments

and aim to structure newcomers’ early experiences, which is expected to facilitate their organi-

zational socialization [7].

Organizations that are more active and more effective in onboarding new employees enjoy

a 2.5 times as great revenue growth and a 1.9 times as great profit margin than organizations

that are less active and effective in relation to onboarding their newcomers. As such, attending

to the onboarding of new employees was one of six top HR practices that differentiated compa-

nies that were high performing economically from those less so according to an investigation

by Strack et al. [8]. Furthermore, results of a meta-analysis by Crook et al. showed that human

capital resources are significantly related to firm performance [9]. The authors suggests that,

“to achieve high performance, firms need to acquire and nurture the best and brightest human

capital available and keep these investments in the firm”([9], p. 453).

In describing what it is that organizations do (or ought to do) to introduce their new

employees, a number of models have been proposed. The most influential models are the

socialization tactics model [10], the Inform-Welcome-Guide (IWG) model [11], and the Four

C’s (compliance, clarification, culture, and connection) model [12]. Below, we describe the

IWG model as this was developed based on a review of onboarding and thus provides an over-

view of the field.

PLOS ONE Effectiveness of formal onboarding for facilitating organizational socialization

PLOS ONE | https://doi.org/10.1371/journal.pone.0281823 February 16, 2023 2 / 17

in study design, data collection and analysis,

decision to publish, or preparation of the

manuscript.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0281823


The IWG model suggests that socialization practices may be organized based on their pur-

poses that fall into one of three categories: to provide new professionals with information

(through communication, resources, or training), to make newcomers feel welcomed into the

new organization, or to provide the new professional with guidance. Practices within the

inform category aim at helping new professionals learn what they need to know to function in

their new role. Welcome-practices aim at addressing the emotional needs of new employees

and facilitating the development of social relations. Finally, practices within the guide category

aim at facilitating the new professionals’ transition from an outsider to an insider by active and

direct assistance.

In addition to these models for conceptualizing onboarding practices, a number of

researchers have listed the practices that they consider to be important. Accordingly, the new-

comer should be given a personalized welcome, a tour of the facilities, the workplace should be

prepared for the arrival of the new employee and practical information such as abbreviations

used within the organization, names, and contact information of important people in the orga-

nization should be communicated in writing [7, 11–14]. Furthermore, onboarding practices

and programs should be formal and participatory, information about the objectives and time

line, as well as information about the new professional role, expectations, responsibilities,

opportunities for development, and the organizational culture should be clearly communi-

cated [12, 15]. Furthermore, the newcomer should be given on-the-job training, be encouraged

to monitor co-workers, be assigned a mentor, coach, or ‘buddy’, and be given the opportunity

to meet with key stakeholders within the organization [7, 11, 13, 14]. Finally, progress should

be monitored with regular check-ins during the first year [12].

The key indicators of new professionals’ socialization are role clarity, task mastery, and

social acceptance [2]. Role clarity concerns having enough information about what is expected

of oneself as a consequence of the role one is in, and sufficient knowledge of what behaviors

are appropriate to achieve the goals one is expected to achieve. When one is not clear about

one’s role expectations, it is difficult to direct attention and effort in a successful manner,

which results in confusion and lowered motivation and performance [16]. Role clarity is some-

times measured as its flipside, role conflict [17, 18] or role ambiguity [18, 19]. Task mastery

refers to the newcomers’ experiences of being able to manage tasks effectively. New profession-

als that perceive themselves as able to effectively manage tasks are expected to put more goal

directed effort into the execution of tasks and endure in the face of difficulties [20]. Other con-

structs that are used as measures of a sense of competence and control are self-efficacy [2, 3]

learning [21], and competence [22]. Finally, social acceptance refers to the new professionals’

inclusion into their new group of colleagues and their experiences of social support. The expe-

rience of being included in the new social group is expected to affect the degree to which new

professionals experience situations to entail social risks [16]. Perceived social risks have been

found to reduce newcomers’ engagement in proactive behaviors, a class of behaviors that, if

enacted, would be expected to contribute to adjustment [23]. New professionals’ experiences

of being included in the new social group is also referred to as work-group integration [16]

and social integration [17, 24].

Studies show that onboarding practices are related to greater adjustment. Results of two

meta-analyses show that treating a number of newcomers in a standardized way, clearly distin-

guishing them from other employees and exposing them to a special set of discrete, predefined,

experiences within an explicit plan and time frame, as well as engaging experienced members

of the organization to function as role models, while still encouraging the newcomers to be

who they are, is associated with higher levels of the adjustment indicators [2, 18]. Specifically,

introducing newcomers to an organization this way is associated with higher levels of
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newcomers’ role clarity and role orientation [2, 18], lower levels of role ambiguity and role

conflict [18], higher levels of task mastery [2], and finally, higher levels of social acceptance [2].

In sum, there is considerable theoretical and practical knowledge available concerning

onboarding of new employees [2, 11]. However, the available reviews [2, 18] were published

almost 15 years ago, they did not exclusively include longitudinal data, and there is still a lack of

understanding as regards the effectiveness of onboarding practices and programs [14, 25]. A

preliminary search of the International prospective register of systematic reviews (PROSPERO),

Open Science Framework (OSF) Registries, Web of Science, the Cochrane Database of System-

atic Reviews, and Joanna Briggs Institutes (JBI) Evidence Synthesis has been conducted and no

current or underway systematic reviews on the topic could be identified. Thus, the objective of

this systematic review was to investigate the effectiveness of formal onboarding for facilitating

new professionals’ organizational socialization. We built our work on the definition of onboard-

ing by Klein and Polin [7]. Below are the definitions use to refer to some central terms:

Formal onboarding practices–any organization- or researcher-initiated formal onboarding

activity for facilitating the adjustment of new professionals (e.g., inviting new professionals to

engage in a training session). Onboarding practices are generally expected to take place on sin-

gle occasions but may also be recurring.

Formal onboarding programs–any organization- or researcher-initiated formal program for

facilitating the adjustment of new professionals. Onboarding programs are expected to extend

over weeks or months and include a number of onboarding practices.

Informal onboarding–all activities enacted or engaged in informally by any member of the

organization to facilitate the adjustment of new professionals (e.g., a colleague clarifying to the

new professional how a procedure is performed).

Treatment as usual–formal onboarding practices or programs that are used as comparison con-

ditions in studies. An example study may evaluate the addition of a formal onboarding practice to

an established program. The experimental group is exposed to the established program plus the

additional component, and the comparison group is only exposed to the established program.

New professionals–professionals who have newly entered the labor market (see terms used

in the search strategy below).

Review questions

The review focused on two research questions, namely:

1. What is the effect of formal onboarding practices vs informal onboarding or treatment as

usual on new professionals’ socialization?

2. What is the effect of formal onboarding programs vs informal or treatment as usual

onboarding on new professionals’ socialization?

Methods

The study was conducted in accordance with JBI methodology for systematic reviews of effec-

tiveness evidence [26]. The review protocol was registered in OSF Registries (osf.io/awdx6/).

Inclusion and exclusion criteria

The following inclusion and exclusion criteria were used:

1. Population: New professionals with a sample mean age of 18–30 years. Age was used as a

proxy for time since labor market entry as we expected the actual time since entry would

seldom be reported.
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2. Intervention: Any formal onboarding practice or program in professional organizations

internationally. Programs or practices starting later than three months into the new profes-

sionals’ employment, and programs or practices that are part of professional education in

practice (e.g., as part of medical residencies) were excluded.

3. Comparison: Informal onboarding practices or treatment as usual (as defined above).

4. Outcome: The extent to which new professionals are socialized. This was operationalized

using the key indicators of socialization–role clarity, task mastery, and social acceptance

[2]–and related constructs (e.g., role conflict, role ambiguity, workgroup integration, social

integration, self-efficacy, confidence, learning, knowledge, and performance). The follow-

ing scales were also considered as measures of socialization: the Content Areas of Socializa-

tion (CAS [18]), the Organizational Socialization Inventory (OSI [27]), the Employee

Adjustment Survey/Socialization Knowledge Measure (EAS [28]), the Newcomer Socializa-

tion Questionnaire (NSQ [21]), and the Newcomer Understanding and Integration Scale

(NUIS [29]). Additional measures identified through the search process were included. No

prioritization was made between measures.

We adhered to the JBI recommendations as regards type of studies [30]. In accordance with

these, we aimed to include randomized controlled trials (RCTs) and, in the absence of such tri-

als, quasi-experimental studies and observational studies. We only considered observational

studies with some form of between-groups design (i.e., cohort studies and case-control studies,

thus excluding cross-sectional studies, before-and-after studies, and case series). Only studies

published in English were considered.

Search strategy

The search strategy aimed to identify papers that were either published or accepted for publica-

tion in scientific journals. As this work builds on the results of a previous meta-analysis [2],

the time frame considered extended from January 2006 until November 2021.

A search string for use in electronic databases was developed in collaboration with a univer-

sity librarian at Karolinska Institutet University Library with expertise in systematic literature

searches. Initial lists of search terms for “new professional” and “formal onboarding” were

developed by the researchers. These lists were reviewed by a group of Swedish experts in the

field of onboarding and a series of additional terms were added. Finally, in the process of

developing the final search strategy for the electronic databases, a few additional terms were

added based on their use in key papers. The list of search terms used for the method compo-

nent was developed based on the guidelines in the JBI manual for systematic reviews of effec-

tiveness. The search was performed using the electronic databases Web of Science and Scopus.

The search strategies for each database are included in Appendix I in S1 Appendix. The search

was performed in April 2021 and then completed by an additional search in November 2021.

Google Scholar was used with a modified search strategy and the first 200 hits were investi-

gated for inclusion. In addition, the trial registry OSF Registries (https://osf.io/registries) was

searched using the search terms “socialization” and “onboarding”.

The reference lists of any paper found eligible was examined for identification of possibly

relevant papers. In addition, using the citation index in Web of Science, additional articles cit-

ing any of the papers found eligible were examined. The conference programs of the annual

meetings of the Society for Industrial and Organizational Psychology dating back to 2006 was

investigated and authors of relevant presentations were contacted and asked for additional

papers. Finally, the first author of the papers found eligible for inclusion were contacted and

asked about additional trials that may fit the criteria.
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Study screening and selection

After removal of duplicates, the selection process was carried out in three steps: 1) identifica-

tion of potentially relevant papers based on titles; 2) identification of potentially relevant

papers based on abstracts; 3) identification of relevant papers based on full texts, evaluated

against the criteria of eligibility using a standardized table in Microsoft Office Excel. In the

case of papers that were found possibly eligible but were lacking in the reporting of informa-

tion, the first author was contacted and asked to complete data (maximum of three e-mail

attempts). Step one was performed by EF and step two was performed by EF, BJ, and PG inves-

tigating each abstract in pairs. Any paper found suitable for step three by any one of EF, BJ, or

PG was included. Step three was performed in the same way as step two. A PRISMA flow chart

[31] was developed to illustrate the process. The software Rayyan [32] was used for keeping

records in the evaluation of titles and abstracts.

Critical appraisal

A quality assessment was performed on all papers found suitable for inclusion. The assessment

of methodological quality was performed by EF and BJ using the standardized critical appraisal

checklists for RCTs, quasi-experimental studies, and observational studies [30] in Microsoft

Office Excel. Any disagreements were discussed by all three reviewers until consensus. The

results of the critical appraisal were used for the critical examination of the impact of the meth-

odological quality of the studies on the results of the review. No papers were excluded from the

synthesis based on the results of the quality assessment.

Data extraction

A standardized data extraction table was used in Microsoft Office Excel. Information about

the design, population, setting, onboarding program/practice, comparison condition, and out-

comes were extracted from the full-text version of papers. The extraction was performed inde-

pendently by EF and BJ and any disagreements were discussed by all three reviewers until

consensus. The data extracted from each paper was sent to the corresponding authors of each

paper who was asked to point out any mistakes made in the data collection process, complete

missing data, or confirm that the extraction was performed correctly (maximum of three e-

mail attempts).

There were no cases of multiple publications for the same study. In the case of multiple

time points of data collections and multiple measures of socialization, we included post-inter-

vention data for all relevant outcome measures in the table of results but focus our narrative

synthesis and discussion on the measurements that best fit the research questions. The focus

on post-intervention data is chosen for the purpose of comparison.

Data synthesis and assessment of certainty in the findings

Data synthesis was performed in line with recommendations [26]. A narrative synthesis is pre-

sented. The grading of recommendations, assessment, development and evaluations (GRADE)

certainty rating [33] was used to evaluate the strength of the body of evidence. In the GRADE

system, quality of evidence is rated high, moderate, low, or very low. The rating starts of

assuming a set of only RCT studies of good quality which is rated as high-quality evidence. If

this assumption does not hold because of study limitations, inconsistency in results between

studies, indirectness of evidence, imprecision, or reporting bias, the rating of the quality of evi-

dence is decreased. In addition, the grading may be increased if the magnitude of effects in the
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included studies is very large, if there is evidence of dose-response effects, or if there is high

plausibility of underestimation of effects due to omitted confounders.

Results

The selection process is presented in the PRISMA flow chart [31] in Fig 1. A total of 14743 rec-

ords were identified through the electronic databases, Google Scholar, and the OSF Registers.

Of these, 5187 were duplicate records that were removed before screening. An additional 346

records were identified through investigation of the Society for Industrial and Organizational

Psychology annual conference programs as well as through investigation of forward and back-

ward citation of the papers found eligible for inclusion in the review. The number of unique

records was thus 9902. Screening based on title and abstract resulted in the exclusion of 9759

records (i.e. based on a review of title and/or abstract, it was clear that the records would not

fit the inclusion criteria). Of the remaining 143 records, 138 were excluded following examina-

tion of full-texts against the inclusion criteria. All studies excluded following full-text investiga-

tion are presented in Appendix II in S1 Appendix together with reasons for exclusion. The

methodological quality of the remaining studies was examined and, as per protocol, no studies

were excluded based on the critical appraisal. Thus, the final number of included studies was

five.

Methodological quality

The methodological quality of the included papers was investigate using the JBI-Critical

appraisal checklists. Based on the questions of effects of onboarding strategies or programs in

professional settings, the most important methodological aspects for the review concerned the

Fig 1. Prisma flow chart.

https://doi.org/10.1371/journal.pone.0281823.g001
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comparability of the intervention and the control groups, the control over other potential

influences during the period of study, the reliability of outcome measures, as well as dropout

from analyses. In summary, the methodological quality of the included studies was considered

low to moderate. The overall risk of bias was considered high for selection bias, performance

bias, detection bias, and attrition bias, and unclear for reporting bias. The results are presented

in Table 1.

A potential for selection bias was present in all included studies as participants were not

randomized to study conditions [34–36] or, when they were randomized, there were limita-

tions in the methods used [37, 38]. A risk of performance bias and detection bias was present

in all studies as interventionists were not blinded to treatment conditions and all studies used

self-reported data for outcome evaluation. Follow-up was complete in one study [37] and in

two studies missing data were imputed [34, 38] and thus there was a low risk of attrition bias.

However, in the remaining studies [35, 36] data was not complete and therefore the risk of

attrition bias in these studies was high. Finally, the risk of reporting bias was unclear in all

studies but [38] as there were no preregistered study protocols.

Characteristics of included studies

The characteristics of the included studies are presented in Table 2. Two of the included stud-

ies are RCTs, two are between-group designs without randomization (one of these was con-

ducted as an RCT but in the present review data is included from a secondary analysis that do

not adhere to the principles of randomization), and the fifth included study is an observational

study with a longitudinal design. The total number of participants was 1556 and the mean age

was 25 years. Data was collected at baseline (within the first three months following profes-

sional entry) and then again at post-intervention (7 weeks to 9 months following baseline). In

[34] follow-up data was also collected at 9 and 12 months after baseline.

In four of the included studies, the study populations were new nurses [34, 35, 37, 38]. In

[36], the study population included new professionals within diverse occupations such as

accountancy, auditing, banking, software, chemical and manufacturing industries.

Three of the included studies [36–38] investigated effects of onboarding practices according

to the definitions used in this review (simulation training, on-the-job training, stress preven-

tion and proactivity reinforcement). The remaining two [34, 35] investigated effects of

onboarding programs (transition-to-practice program, clinical training program). The formats

of the practices were individual face-to-face instructor-led situated and simulated support ses-

sions, instructor-led group didactic- and workshop sessions, and on-the-job training (self-

reported). The reported doses varied from 6–12 hours [37] to nine hours [38] and the reported

durations ranged from 4 weeks to three months [37, 38]. The frequency of the activities was

every other week in [38] and was not reported for the other programs. The content of the prac-

tices included training in situated and simulated commonly occurring clinical situations,

didactics about organizational socialization, stress, and recovery, behavior change techniques

for increased proactivity, and on-the-job training.

The format of the programs were online course and preceptorship [34] as well as ward-

based clinical training with support of preceptor, classroom-based lectures with discussions

and group works [35]. The doses of the programs were not reported but the duration was six

(plus six) to nine months [34, 35]. The frequency of the program activities was not reported.

The content of the programs included orientation, didactics, communication and teamwork,

skills training, feedback and reflection [34, 35].

The control conditions included self-directed learning or clinical training without standard

program [35, 37], a transition-to-practice programs without a structured curriculum [34], and
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Table 1. JBI critical appraisal checklist for RCTs, quasi-RCTs and cohort studies.

Critical appraisal item content Paper

1 2 3 4 5

Was true randomization used for assignment of participants to treatment groups? Y N n.

a

n.

a

n.

a

Was allocation to treatment groups concealed? Concealing the allocation sequence from

those assigning participants to intervention groups

U Y n.

a

n.

a

n.

a

Were participants blind to treatment assignment? N Y n.

a

n.

a

n.

a

Were those delivering treatment blind to treatment assignment? N N n.

a

n.

a

n.

a

Were outcomes assessors blind to treatment assignment? N Y n.

a

n.

a

n.

a

Was there a control group? n.

a

n.

a

n.

a

Y Y

Were the exposures measured similarly to assign people to both exposed and unexposed

groups?

n.

a

n.

a

Y n.

a

n.

a

Were treatment groups similar at baseline? Y Y n.

a

n.

a

n.

a

Were the participants included in any comparisons similar? n.

a

n.

a

n.

a

N N

Were the two groups similar and recruited from the same population? n.

a

n.

a

Y n.

a

n.

a

Were treatment groups treated identically other than the intervention of interest? OR Were

the participants included in any comparisons receiving similar treatment/care, other than

the exposure or intervention of interest?

Y Y n.

a

U U

Is it clear in the study what is the ’cause’ and what is the ’effect’ (i.e. there is no confusion

about which variable comes first)?

n.

a

n.

a

n.

a

Y Y

Was the exposure measured in a valid and reliable way? n.

a

n.

a

Y n.

a

n.

a

Were the groups/participants free of the outcome at the start of the study (or at the moment

of exposure)?

n.

a

n.

a

U n.

a

n.

a

Was follow up complete and if not, were differences between groups in terms of their follow

up adequately described and analyzed? OR Was follow up completed and if not, were the

reasons to loss to follow up described and explored?

Y Y N Y N

Were outcomes measured in the same way for treatment groups? OR Were outcomes of

participants included in any comparisons measured in the same way?

Y Y n.

a

Y Y

Were outcomes measured in a reliable way? U N Y Y N

Was the follow up time reported and sufficient to be long enough for outcomes to occur? n.

a

n.

a

Y n.

a

n.

a

Were participants analyzed in the groups to which they were randomized? Y Y n.

a

n.

a

n.

a

Were there multiple measurements of the outcome both pre and post the intervention/

exposure?

n.

a

n.

a

n.

a

N N

Was appropriate statistical analysis used? Y Y Y Y Y

Was the trial design appropriate, and any deviations from the standard RCT design

(individual randomization, parallel groups) accounted for in the conduct and analysis of the

trial?

Y Y n.

a

n.

a

n.

a

Were confounding factors identified? n.

a

n.

a

Y n.

a

n.

a

Were strategies to deal with confounding factors stated? n.

a

n.

a

Y n.

a

n.

a

Were strategies to address incomplete follow up utilized? n.

a

n.

a

N n.

a

n.

a

Note: Paper 1 = Chen et al., 2017; Paper 2 = Frögéli et al., 2020; Paper 3 = Kowtha, 2011; Paper 4 = Spector et al.,

2015; Paper 5 = Horii et al. 2021; Y = Yes, N = No, U = Unsure; n.a = not applicable.

https://doi.org/10.1371/journal.pone.0281823.t001
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Table 2. Characteristics of included studies.

Study Design Population Setting Onboarding program/practice Comparison Outcomes

1 RCT New nurses. BSc.

No prior internship.

n: T 31; E 16; C 15

Age (M): 22.32

Gender F: 100%

One hospital,

different work

unit

Taiwan

Year 2014.

Situated and simulated nursing activities.

Format: Face-to-face support sessions.

Dose: Six sessions of 1–2 hours.

Frequency: Missing.

Duration: Three months.

Content: Instructor-led situated and simulated

commonly occurring clinical situations

focusing on recognizing signs and symptoms of

diseases, understanding medication regimens,

interpret laboratory data, and recognize

communication difficulties between the nurses

and the patients.

Components: Instructor guided participation,

questions, and reflection on learning outcomes.

Self-oriented learning.

No details about content, format, dose,

or duration.

Competence. Post-

intervention.

2 RCT New nurses. BSc.

n: T 239; E 130; C 109

Age (M): 27.5

Gender F: 85%

One hospital,

different work

units.

Sweden Year

2016–2017.

Intervention to increase engagement in

proactive behaviors.

Format: Group sessions with 10 new nurses

and one group leader.

Dose: Nine hours plus homework assignments

Frequency: Three sessions of 3 hours every

other week.

Duration: Four weeks.

Content: Theory about organizational

socialization and proactive behaviors, theory

about stress and recovery, group discussions,

individual pen-and-paper exercises.

Components: Behavior change techniques

approach behaviors, systematic exposure, and

action planning, homework assignments.

Didactic sessions and skills training.

Format: Didactic sessions and skills

training.

Dose: Nine hours.

Frequency: Three sessions (3 hours

each) every other week.

Duration: Four weeks.

Content: Theory and practice on patient

care (e.g., nutrition, wound treatment),

communication skills, team

management, and the role, rights, and

responsibilities of nurses.

Role clarity

Task mastery Social

acceptance

Post-intervention.

3 Observational New professionals

(accountancy, auditing,

banking, software, chemical

and manufacturing

industries)

n: T 244

Age (M): 23.6

Gender F: 51%

Unspecified

professional

settings

On-the-job training (no intervention) n.a Role clarity

Role conflict

Role orientation

Four-five months into

profession.

4 Between-groups

comparison

New nurses. Different

degrees (prelicensure

diploma, associate-degree,

BSc, or MSc)

n: T 763; E 577; C 186

Age (M): 28

Gender F: 91%

Multiple

hospitals,

different work

units.

USA

Year 2011

NCSBN’s transition-to-practice program.

Format: Online course plus preceptorship.

Dose:� 20 hours per month for the first 6

months.

Frequency: Not specified.

Duration: 12 months.

Content: Online modules covered the topics

patient-centered care, communication and

teamwork, evidence-based practice, quality

improvement, and informatics.

Components: An institution-based orientation

program, preceptor for the first six months of

practice, educational online modules for the

first six months, safety and clinical reasoning

threaded throughout the modules, institutional

support during the second six months of the

program, feedback and reflection.

Original transition-to-practice

programs of the health facilities in the

control group. No details about content,

format, dose, or duration.

Competence (overall)

Patient-centred care

Evidence-based practice

Use of technology

Communication and

teamwork Post-

intervention, 9 and

12-months follow-up.

5 Between-groups

comparison

New nurses. Degree not

specified.

n: T 332; E 234; C 85

Age (M): 23.5 Gender F:

83.9%

Different

hospitals,

different work

units.

Vietnam. Year

2019–2020.

Clinical training program.

Format: Clinical training, preceptorship,

classroom-based activities

Dose: 1520 units.

Frequency: Not reported.

Duration: Nine months.

Content: Clinical training (on-the-job

training = ward-based practices involving

patients; off-the-job training = classroom-

based lectures, discussions, group works,

experiments, and practices), preceptor; and

systematic management.

Original training program of the health

facilities in the control group. No details

about content, format, dose, or

duration.

Competence (total). Post-

intervention.

Note: Study 1 = Chen et al. (2017); Study 2 = Frögéli et al. (2020); Study 3 = Kowtha (2011); Study 4 = Spector et al. (2015); Study 5 = Horii et al. (2021); n = number of

participants; T = total number of participants; E = Experimental group; C = Control group; M = mean; n.a = not applicable.

https://doi.org/10.1371/journal.pone.0281823.t002
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didactic sessions and skills training [38]. The format, dose, duration, frequency, and content

were not reported in three cases [34, 35, 37] and equivalent to the experimental intervention in

time, dose, and frequency in one case [38].

Three of the studies included measures of overall competence [34, 35, 37]. In one of these

cases a separate measure of specific competencies was also used [34]. One study furthermore

included a measure of task mastery [38]. Two studies included a measure of role clarity [36,

38]. Finally, a measure of social acceptance was included in one study [38]. All studies collected

baseline data within the first three months following professional entry. In the four interven-

tion studies, the next data collection was at post-intervention (i.e. following the end of the

intervention) and in one case [34] follow-up data was also collected at nine and 12 months

after baseline. In [36] data for the predictor variable was collected two-three months following

professional entry and the dependent variable data was collected at four-five months into the

new profession.

Effects of formal onboarding programs and practices

The objective of this study was to investigate the effectiveness of formal onboarding programs

and practices for new professionals. However, the studies investigating effects of onboarding

practices were too heterogenous in terms of intervention, comparator, and study design to

allow for the conduct of a meta-analysis of effects. The studies investigating onboarding pro-

grams were considered homogeneous enough to allow for a meta-analysis based on both clini-

cal, methodological and statistical points of view. That being said, given the fact that there

were only two studies of low methodological quality, the analysis would result in a non-gener-

alizable effect estimate of low quality. As the value of such an effect estimate was considered

low, we decided not to conduct the meta-analysis. Thus, the results are presented using a nar-

rative summary. The results of the studies are presented in Table 3. For purpose of

Table 3. Results of included studies and computed effect sizes.

Study Outcome Pre-intervention Post-intervention Effect

Exp. group Con. group Timea Exp. group Con. group

M (sd) n M (sd) n M (sd) n M (sd) n r d

1 Competence 57.63 (5.14) 16 61.33 (5.08) 15 3 m 74.81 (6.05) 16 67.93 (3.94) 15 1.35

2 Task mastery 3.37 (0.80) 129 3.45 (0.73) 109 7 w 3.33 (0.91) 129 3.36 (0.73) 109 -0.04

Role clarity 3.71 (0.68) 129 3.75 (0.63) 109 7 w 3.70 (0.91) 129 3.97 (0.63) 109 -0.41

Social acceptance 3.84 (0.80) 129 3.81 (0.94) 109 7 w 3.78 (0.91) 129 3.75 (0.94) 109 0.03

3 Role clarity 4–5 m 0.40 0.87b

Role conflict 4–5 m -0.41 -0.90b

Role orientation 4–5 m -0.02 -0.04b

4 Competence (overall) 2.94 (0.48) 536 3.00 (0.41) 177 6 m 3.09 (0.38) 536 3.11 (0.41) 177 -0.04

Patient-centred care 3.94 (0.56) 543 3.96 (0.56) 179 6 m 4.19 (0.52) 543 4.20 (0.50) 179 -0.02

Evidence-based practice and quality improvement 3.72 (0.56) 542 3.70 (0.59) 179 6 m 4.01 (0.50) 542 3.98 (0.54) 179 0.05

Use of technology 4.03 (0.59) 540 4.07 (0.57) 179 6 m 4.32 (0.54) 540 4.31 (0.54) 179 0.02

Communication & teamwork 3.72 (0.59) 542 3.82 (0.56) 179 6 m 4.07 (0.51) 542 4.12 (0.48) 179 -0.09

5 Competence (total) 3.55 (1.22) 206 4.13 (0.93) 74 9 m 5.16 (0.91) 206 5.01 (0.91) 74 0.13

Note: Study 1 = Chen et al. (2017); Study 2 = Frögéli et al. (2020); Study 3 = Kowtha (2011); Study 4 = Spector et al. (2015); Study 5 = Horii et al. (2021); Exp.

group = experimental group; Con. group = Control group; M = mean; n = number of participants; m = months, w = weeks; r = correlation coefficient; d = Cohens d

computed based on pooled sd from baseline
aTime from baseline
bComputed according to [40]

https://doi.org/10.1371/journal.pone.0281823.t003

PLOS ONE Effectiveness of formal onboarding for facilitating organizational socialization

PLOS ONE | https://doi.org/10.1371/journal.pone.0281823 February 16, 2023 11 / 17

https://doi.org/10.1371/journal.pone.0281823.t003
https://doi.org/10.1371/journal.pone.0281823


comparison, the Cohen’s d effect size [39] of the between-groups effect at post-intervention in

each study has been computed based on pooled standard deviations from baseline. For [36], a

measure of Cohen’s has been computed based on the correlation between the predictor and

dependent variable [40].

In three of the five included studies, a statistically significant effect of onboarding practices

and programs could be confirmed [35–37]. Effect sizes ranged from small for the effect of on-

the-job training in combination with classroom-based lectures and preceptorship on compe-

tence (Cohen’s d = 0.13 [35]) to large for the effect of on-the-job training on role clarity

(Cohen’s d = 0.87 [36]) and the effect of instructor-led situated and simulated training on com-

petence (1.35 [37]). In the remaining two studies that included behavior change techniques for

increased engagement in proactive behaviors and reduced stress [38], as well as an online

course plus preceptorship [34], no effects of the onboarding practices and programs could be

confirmed (Cohen’s ds in the range of -0.41 to 0.05). Thus, the results of this study suggest that

formal onboarding programs and practices including structured and supported training for

new professionals may be effective in improving competence and role clarity. The certainty of

the evidence was, however, rated as low indicating that the true effect might be markedly dif-

ferent from the presented [33].

Discussion

The results of the present review suggest that onboarding strategies and programs with an explicit

focus on skills training in day-to-day practice may be effective for improving the adjustment of

new professionals. These findings are in line with previous recommendations suggesting that

newcomers should be given on-the-job training and be encouraged to monitor how co-workers

perform their tasks for skill development [7, 11, 14]. The present review adds a specific focus on

new professionals (defined as 18–30 years of age, employed for no longer than three months at

start of intervention). In addition, the designs of the studies included in the present review allows

for firmer conclusions than previous literature and thus expands the current knowledge of the

effect of onboarding practices and programs for new professionals’ adjustment.

Although it was not possible to conduct meta-analyses, we were still able to identify studies

that evaluated effects of onboarding programs and practices. Large effects of onboarding prac-

tices on outcomes of socialization were found in two studies [36, 37]. Interestingly, both

onboarding practices investigated focused on skills training. In [37], the intervention included

instructor-led training in situated and simulated commonly occurring clinical situations with

guided participation, possibility to ask questions, and reflection on learning. In [36] the

onboarding practice investigated was on-the-job training which was defined as training that

was in-house, specifically designed to give job-related skills, in which each stage of training

built upon the experience from the previous stage, and it was clear how one assignment leads

to the next assignment. A small effect of an onboarding program on socialization was found in

one study [35]. In line with the onboarding practices, there was a focus on on-the-job training

here as well. In addition to the training, a preceptorship and classroom-based lectures, discus-

sions, and group assignments were included in the program. In contrast, the onboarding pro-

gram at trial in [34] that included online didactics and preceptorship but no explicit on-the-

job training was not more effective than the comparison condition. Nor was the program in

[38] that included group discussions and behavior change techniques focused on stress pre-

vention and increasing proactive behaviors at work (such as asking questions and practicing

skills), but not structured and supported on-the-job training.

As the dataset contained four studies on new nurses, it is interesting to compare the results

of this review to other reviews where the study population has been restricted to new nurses.
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There are over a hundred reviews on different aspects of onboarding/transition to practice

programs for new nurses. As far as we know, there are no meta-analyses on the effects of the

programs but there are a few reviews presenting effects of programs using narrative synthesis.

Considering the research questions of the present review, the most comparable in content are

systematic reviews showing effects on learning and performance [41], confidence [42, 43], and

social belonging [43]. The authors of all three studies concluded that there is a need for investi-

gations of higher methodological quality, including RCTs and quasi-experimental trials. The

present review thus adds to and expands findings of previous reviews within the field of nurs-

ing. The authors of [42] concluded that the type of program or strategy is less important, and

that it is the attention given to easing the new professionals’ transition experiences (as opposed

of letting them adjust on their own) that makes a difference. However, the results of the pres-

ent review may be interpreted to indicate that even though many strategies are probably bene-

ficial, the evidence as of today is stronger for the use of structured and supported on-the-job

training than it is for any other strategy.

All of the previous reviews highlight the role of the preceptor as an important support strat-

egy for new nurses [41–43], but also recognize that the role of the preceptor needs to be given

more attention and preparation [42]. The results of the present study suggest that one impor-

tant and empirically validated role of the preceptor could be to support the new professional

during structured on-the-job training. This is surely something that most preceptors already

do, but perhaps the methods used in such training could be developed with explicit content

and a theoretical model of how learning is to come about.

Methodological quality

The methodological quality of the included studies was rated as low to moderate and there was

a high risk of bias. The certainty of the evidence was rated as low indicating that the true effect

might be markedly different from the presented. Future research should focus on conducting

trials of higher methodological quality that allow for firmer conclusions. This could be RCTs

or longitudinal study designs that allows for investigation of within-person effects.

Limitations

There are a number of shortcomings to the study design that limits the conclusions that may

be made. First of all, the review did only consider published (or accepted for publication)

papers and no gray literature. Second, the inclusion criteria in relation to the population and

intervention were quite narrow, limiting the number of studies that could be included. How-

ever, this may also be considered a strength as it makes the limits of the applicability of the

findings clear. One group of professionals that were represented in the examined literature but

did not make it to the final set of included studies were medical residents. There were many

examples of randomized or quasi-experimental studies of interventions (most typically simula-

tion exercises) for new medical professionals. These studies were typically excluded because

they were either not interpreted as an onboarding strategy but rather as a very specific skills

training strategy (e.g. by targeting residents of different level of training), or the outcome was

assessed either using a written test of knowledge or by use of a standardized protocol rated by

an observer, none of which were considered appropriate measures of organizational socializa-

tion. Others have investigated effects of simulation training for medical residents and found

positive meta-analytic post-intervention effects as compared to active and passive interven-

tions on attitudes (including self-efficacy) [44], nontechnical skills (i.e. situation awareness)

[45], and performance [46, 47]. As in our investigation, these studies typically included both

residents and other populations such as medical students or physicians. However, effects were
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no longer present at follow-up [44, 47] and transfer of training was questioned [45–47]. It is

suggested that future research should focus on developing theoretically sound interventions

focusing on mastery learning and deliberate practice models in simulated and real clinical con-

text. This proposition resonates with the finding in the present review that on-the-job training

seems to be the most effective onboarding strategy. Finally, the results of [44–47] suggest that

models and interventions of on-the-job training can benefit from studying the training and

educational methods used in simulation practice.

The results of the present review are of course also limited to the content of the included

interventions. In this sample, on-the-job training stood out as a good strategy for supporting

the adjustment of new professionals. However, there are many onboarding strategies in the lit-

erature, many of which have great face validity. The results of the presents review should not

be interpreted as an indication that these strategies are not effective, but that the evidence as of

today is too limited to draw firm conclusions about their effects. Future research will need to

broaden this focus and investigate effects of other onboarding strategies in studies with high

methodological quality. The same can be said about the optimal format, dose, and frequency

of onboarding practices and programs as the available studies are too few to allow for investi-

gations of characteristics. While these limitations are important, by reviewing the literature

and summarizing the available data, the present study adds significantly to the current under-

standing of how to support new professionals’ organizational socialization.

Conclusions and recommendations

In summary, the results of the present review suggest that the structured and supported on-

the-job training is the most effective onboarding strategy for supporting new professionals’

adjustment, and that it may also successfully be incorporated in onboarding programs. Effects

could be confirmed for the adjustment indicators role clarity as well as competence/task mas-

tery. For practitioners, the results suggest that onboarding strategies should prioritize on-the-

job training as this is the strategy with the best current evidence for effects. For researchers, the

results suggest that attention should be given to understanding how to best implement on-the-

job training to ensure strong, broad, and lasting effects. Future research should also investigate

effects of on-the-job training on social acceptance as this has not been investigated.
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References
1. Wanberg C. Facilitating organizational socialization: an introduction. In: Wanberg C, editor. The Oxford

handbook of organizational socialization. New York: Oxford University Press; 2012. p. 3–7.

2. Bauer TN, Bodner T, Erdogan B, Truxillo DM, Tucker JS. Newcomer adjustment during organizational

socialization: a meta-analytic review of antecedents, outcomes, and methods. J Appl Psychol. 2007;

92:707–21. https://doi.org/10.1037/0021-9010.92.3.707 PMID: 17484552

3. Ellis AM, Bauer TN, Mansfield LR, Erdogan B, Truxillo DM, Simon L. Navigating Uncharted Waters:

Newcomer Socialization Through the Lens of Stress Theory. Journal of Management. 2015; 41:203–

35.

4. Saks AM, Gruman JA. Getting newcomers on board: a review of socialization practices and introduction

to socialization resources theory. In: Wanberg C, editor. The Oxford handbook of organizational sociali-

zation. New York: Oxford University Press; 2012. p. 27–55.

5. Saks AM. Socialization resources theory and newcomers work engagement. Career Development

International. 2018; 23:12–32.

6. Ashforth BE, Saks AM. Feeling your way: Emotion and organizational entry. In: Lord RG, Kilmoski RJ,

Kanfer R, editors. Emotions in the workplace: Understanding the structure and role of emotions in orga-

nizational behavior. San Francisco, CA: Jossey-Bass; 2002. p. 331–69.

7. Klein HJ, Polin B. Are organizational on board with best practice onboarding? In: Wanberg C, editor.

The Oxford handbook of organizational socialization. New York: Oxford University Press; 2012. p.

267–87.

8. Strack R, Caye J-M, von der Linden C, Quiros H, Haen P, The Boston Consulting Group, et al. From

capability to profitability: realizing the value of people management. 2012.

9. Crook TR, Todd SY, Combs JG, Woehr DJ, Ketchen DJ Jr. Does Human Capital Matter? A Meta-Analy-

sis of the Relationship Between Human Capital and Firm Performance. J Appl Psychol. 2011; 96:443–

56. https://doi.org/10.1037/a0022147 PMID: 21244126

10. Van Maanen J, Schein EH. Toward of Theory of Organizational Socialization. Research in Organiza-

tional Behavior. 1979; 1:209–64.

11. Klein HJ, Heuser AE. The learning of socialization content: A framework for researching orientating

practices. Research in Personnel and Human Resources Management. 2008; 27:279–336.

12. Bauer TN. Onboarding new employees: maximizing success. SHRM Foundation’s Effective practice

guidelines series. 2010.

13. Caldwell C, Peters R. New employee onboarding–psychological contracts and ethical perspectives.

Journal of Management Development. 2018; 37:27–39.

14. Klein HJ, Polin B, Sutton KL. Specific Onboarding Practices for the Socialization of New Employees.

International Journal of Selection and Assessment. 2015; 23:263–83.

15. Sanchez M, Anglin L, Rana R, Butterfield R, Everett CM, Morgan P. Emerging practices in onboarding

programs for PAs: Program content. JAAPA. 2020; 33:38–42. https://doi.org/10.1097/01.JAA.

0000694968.61482.e6 PMID: 32841977

16. Kammeyer-Mueller J, Wanberg C. Unwrapping the organizational entry process: disentangling multiple

antecedents and their pathways to adjustment. J Appl Psychol. 2003; 88:779–94. https://doi.org/10.

1037/0021-9010.88.5.779 PMID: 14516244

17. Fang R, Duffy MK, Shaw JD. The organizational socialization process: Review and development of a

social capital model. Journal of Management. 2011; 37:127–52.

18. Saks AM, Uggerslev KL, Fassina NE. Socialization tactics and newcomer adjustment: A meta-analytic

review and test of a model. J Vocat Behav. 2007; 70:413–46.

PLOS ONE Effectiveness of formal onboarding for facilitating organizational socialization

PLOS ONE | https://doi.org/10.1371/journal.pone.0281823 February 16, 2023 15 / 17

https://doi.org/10.1037/0021-9010.92.3.707
http://www.ncbi.nlm.nih.gov/pubmed/17484552
https://doi.org/10.1037/a0022147
http://www.ncbi.nlm.nih.gov/pubmed/21244126
https://doi.org/10.1097/01.JAA.0000694968.61482.e6
https://doi.org/10.1097/01.JAA.0000694968.61482.e6
http://www.ncbi.nlm.nih.gov/pubmed/32841977
https://doi.org/10.1037/0021-9010.88.5.779
https://doi.org/10.1037/0021-9010.88.5.779
http://www.ncbi.nlm.nih.gov/pubmed/14516244
https://doi.org/10.1371/journal.pone.0281823


19. Bauer TN, Erdogan B. Delienating and reviewing the role of newcomer capital in organizational sociali-

zation. Annual Review of Organizational Psychology and Organizational Behavior. 2014; 1:439–457.

20. Bandura A. Self-efficacy: the exercise of control. New York: W. H. Freeman and Company; 1997.

21. Haueter JA, Hoff Macan T, Winter J. Measurement of newcomer socialization: Construct validation of a

multidimensional scale. J Vocat Behav. 2003; 63:20–39.

22. Chen G. Newcomer adaptation in teams: Multilevel antecedents and outcomes. Acad Manage J. 2005;

48:101–16.

23. Cooper-Thomas HD, Burke SE. Newcomer practive behavior: Can there be too much of a good thing?

In: Wanberg C, editor. The Oxford handbook of organizational socialization. New York: Oxford Univer-

sity Press; 2012. p. 56–77.

24. Jokisaari M, Nurmi J-E. Change in newcomres’ supervisor support and socialization outcomes after

organizational entry. Acad Manage J. 2009; 52:527–44.

25. Rush KL, Janke R, Duchscher JE, Phillips R, Kaur S. Best practices of formal new graduate transition

programs: An integrative review. Int J Nurs Stud. 2019; 94:139–58. https://doi.org/10.1016/j.ijnurstu.

2019.02.010 PMID: 30965203

26. Tufanaru C, Munn Z, Aromataris E, Campbell J, Hopp L. Chapter 3: Systematic reviews of effective-

ness. In: Aromataris E, Munn Z, editors. JBI Manual for Evidence Synthesis. JBI2020.

27. Taormina RJ. The Organizational Socialization Inventory. International Journal of Selection and

Assessment. 1994; 2:133–45.

28. Thomas HDC. Organisational Socialisation: Longitudinal Investigations into Newcomer Sense-Making

and Adjustment. London: University of London; 1999.

29. Cooper-Thomas HD, Stadler M, Hae Park J, Chen J, Au AKC, Tan KWT, et al. The Newcomer Under-

standing and Integration Scale: Psychometric Evidence Across Six Samples. J Bus Psychol. 2020;

35:435–54.

30. Aromataris E, Munn ZE. JBI Manual for Evidence Synthesis. 2020.

31. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020

statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372:n71. https://doi.org/

10.1136/bmj.n71 PMID: 33782057

32. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for systematic

reviews. Systematic reviews. 2016; 5:210. https://doi.org/10.1186/s13643-016-0384-4 PMID:

27919275

33. Guyatt GH, Oxman AD, Kunz R, Falck-Ytter Y, Vist GE, Liberati A, et al. Going from evidence to recom-

mendations. BMJ. 2008; 336:1049–51. https://doi.org/10.1136/bmj.39493.646875.AE PMID: 18467413

34. Spector N, Blegen MA, Silvestre J, Barnsteiner J, Lynn MR, Ulrich B. Transition to Practice in Nonhospi-

tal Settings. Journal of Nursing Regulation. 2015; 6:4–13.

35. Horii S, Nguyen CTM, Pham HTT, Amaike N, Ho HT, Aiga H. Effectiveness of a standard clinical train-

ing program in new graduate nurses’ competencies in Vietnam: A quasi-experimental longitudinal study

with a difference-in-differences design. PLoS One. 2021; 16. https://doi.org/10.1371/journal.pone.

0254238 PMID: 34242294

36. Kowtha NR. School-to-work transition and newcomer socialisation: The role of job-related education.

Journal of Management & Organization. 2011; 176:747–63.

37. Chen SH, Chen SC, Lee SC, Chang YL, Yeh KY. Impact of interactive situated and simulated teaching

program on novice nursing practitioners’ clinical competence, confidence, and stress. Nurse Educ

Today. 2017; 55:11–6. https://doi.org/10.1016/j.nedt.2017.04.025 PMID: 28505519
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