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Introduction: Curriculum change and innovation are inevitable parts of progress in postgraduate 

medical education (PGME). Although implementing change is known to be challenging, change 

management principles are rarely looked at for support. Change experts contend that organiza-

tional readiness for change (ORC) is a critical precursor for the successful implementation of 

change initiatives. Therefore, this study explores whether assessing ORC in clinical teaching 

teams could help to understand how curriculum change takes place in PGME.

Methods: Clinical teaching teams in hospitals in the Netherlands were requested to complete 

the Specialty Training’s Organizational Readiness for curriculum Change, a questionnaire to 

measure ORC in clinical teaching teams. In addition, change-related behavior was measured 

by using the “behavioral support-for-change” measure. A two-way analysis of variance was 

performed for all response variables of interest. 

Results: In total, 836 clinical teaching team members were included in this study: 288 (34.4%) 

trainees, 307 (36.7%) clinical staff members, and 241 (28.8%) program directors. Overall, items 

regarding whether the program director has the authority to lead scored higher compared with 

the other items. At the other end, the subscales “management support and leadership,” “project 

resources,” and “implementation plan” had the lowest scores in all groups.

Discussion: The study brought to light that program directors are clearly in the lead when it 

comes to the implementation of educational innovation. Clinical teaching teams tend to work 

together as a team, sharing responsibilities in the implementation process. However, the results 

also reinforce the need for change management support in change processes in PGME.

Keywords: organizational readiness for change, postgraduate medical education, curriculum 

change, change management, questionnaire, innovation

Introduction
Curriculum change and innovation are inevitable parts of progress in postgradu-

ate medical education (PGME). Even though implementing change is known to be 

challenging,1 little support has been sought from change management principles.2 In 

view of the resources invested and the increasing regulatory and social demands, it is 

necessary to acquire knowledge on how curriculum change takes place in PGME and 

which factors either support or impair these implementation processes.

In general, innovation involves the introduction of new ideas into a product or 

service to create value and, by doing so, satisfies a specific need.3,4 Innovation may be 

driven by visionary ideas, quality requirements, or the need for higher efficiency. For 

an innovation to add value to its context, it needs to be adopted and routinized into 

standard practice;5 especially the latter proves to be challenging.5
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In the last decade, the medical profession has faced 

a major innovation of PGME with the introduction of 

competency- based medical education (CBME). This innova-

tion is driven by, among others, changes in healthcare needs 

and in expectations of the public.6,7 PGME needs to show 

a greater accountability to society by being more transpar-

ent about the content and quality of medical education.8 

CBME added value by introducing a broader definition of 

competencies needed by future medical specialists to meet 

the needs of their patients7 as well as requirements for teach-

ing and assessment strategies.6 In essence, the introduction 

of CBME requires a paradigm shift from a focus solely on 

reaching medical expertise to a focus on becoming a medical 

expert as well as acquiring other competencies for trainees to 

successfully address the roles they have in meeting societal 

needs. For instance, in the case of CanMEDS, this means 

trainees also need to become, among others, a competent 

“manager,” “collaborator,” and “scholar.” In addition, fac-

ulty development is essential to ensure an adequate uptake 

of CBME in daily practice such as proper use of feedback 

and reflection on learning.7 However, as mentioned earlier, 

adopting and routinizing an innovation can be difficult and 

the transition from theory to practice does not necessarily 

lead to the intended changes.6,9

In practice, CBME has indeed led to more conscious 

attention to other competencies besides the role of the medi-

cal expert10,11 as well as to more frequent direct observation 

and increased documented feedback about a trainee’s per-

formance.12 However, details of generic models for CBME 

are not always explicitly outlined, which leads to a lack of 

clarity about its content, meaning, and relevance.13–17 In addi-

tion, the implementation of CBME frameworks is further 

complicated by a lack of support from expert facilitators 

such as educationalists who can help with understanding the 

educational concepts and relating them to the clinical work 

environment.6,18

Despite the challenges that PGME is facing with the 

implementation of CBME, attention to a change management 

perspective on supporting these processes is still rather lim-

ited.2 One of the potentially beneficial change management 

strategies for PGME could be the assessment of organiza-

tional readiness for change (ORC).2 ORC is a comprehensive 

construct that reflects the degree to which members of an 

organization are collectively primed, motivated, and capable 

of adopting and executing a particular change initiative to 

purposefully alter the status quo.19 Change experts contend 

that ORC is a critical precursor for the successful imple-

mentation of change initiatives.20,21 It is believed that when 

change leaders establish insufficient readiness, a range of 

predictable and undesirable outcomes would occur: change 

efforts make a false start from which it might or might not 

recover, change efforts stall as resistance grows, or the 

change fails altogether.21 Actions to create readiness include, 

among others, establishing a sense of urgency, empowering 

your team members, and creating an appealing vision for 

the future as well as fostering a sense of confidence that this 

can be realized.20,21

Change readiness can be assessed at several stages of the 

change process, ie, before or during the change, as a way to 

diagnose any possible or current hurdles in the implementa-

tion process in order to facilitate any corrective interventions. 

In addition, readiness can be assessed repeatedly to explore 

the effects of the interventions.2 Team members will com-

mit to a change because they want to, have to, or ought to. 

Regardless of this reason, this form of commitment will lead 

to behavioral compliance with the requirements for change. 

Some, however, might show resistance, either active or pas-

sive, and fail to comply. On the other end of the spectrum are 

those who show behaviors that go beyond what is formally 

required to ensure success and enthusiastically promote 

change to others.22

When looking at the current transition in PGME, many 

of the components relevant for the establishment of ORC 

can also be recognized in the implementation processes of 

CBME, such as proactive knowledge management to increase 

clarity about the content and meaning of CBME,5 establish-

ment of a need for change toward CBME,1,20 training of staff,12 

availability of resources,5 access to expert facilitators such 

as educationalists5 to support relating educational concepts 

to the clinical work environment, and so on. This suggests 

that ORC could potentially play a vital role in the imple-

mentation processes of PGME. By understanding change 

management principles, educational leaders may improve 

the clinical teaching team’s ability to implement the planned 

change.19 Therefore, this study explores whether assessing 

ORC in clinical teaching teams could help to understand 

how curriculum change takes place in PGME and, as a result, 

could provide support in overcoming the challenges in the 

implementation processes. 

Methods
Setting and selection of participants
In the Netherlands, legislation has formalized the require-

ment that all postgraduate medical training programs must 

be reformed according to the competency-based framework 

of CanMEDS.8 As a result, clinical teaching teams of all 
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medical specialties registered at the Dutch Federation of 

Medical Specialists were eligible for participation as they 

had to implement this new curriculum in their local settings. 

In general, educational science was implemented relatively 

rapidly since an assessment method like simulation or mul-

tisource feedback has such obvious advantages that it was 

easily accepted into practice. Furthermore, attention to the 

generic skills is growing. However, reflective practices have 

not been institutionalized everywhere, and patient feedback 

has not been used sufficiently.14

In the Netherlands, there are 8 academic medical 

centers, each of which coordinates PGME within a 

geographical region. Each geographical region contains 

multiple affiliated nonacademic teaching hospitals. Within 

each teaching hospital, at least one clinical teaching team 

offers residency training. Both academic medical centers 

and nonacademic teaching hospitals provide PGME and 

patient care and participate in research projects. However, 

academic medical centers are bigger, provide more spe-

cialized patient care, and both develop and participate in 

research projects at a much larger scale. Besides, they are 

responsible for providing undergraduate medical educa-

tion as well. 

In general, training programs in PGME are 4–6 years in 

duration depending on the subject. Trainees will complete 

several years of their training in an academic medical center 

and several years in one of the affiliated nonacademic teach-

ing hospitals. In daily practice, trainees are supervised and 

trained by a clinical teaching team (ie, clinical staff mem-

bers), which is led by a program director appointed by the 

Dutch Federation of Medical Specialists.

All teaching hospitals have a separate educational 

department that supports and assists the clinical teaching 

teams with their educational tasks. Between February and 

November 2015, we asked these educational departments 

to contact the individual clinical teaching team in their 

teaching hospital and discuss our study with the program 

directors. If a program director agreed to participate, an 

official invitation was sent including an information letter 

and a link to the web-based questionnaire. In addition, we 

sent a direct invitation to the program directors within our 

own network. 

Subsequently, the program directors were responsible 

for inviting the other members of their clinical teaching 

team (ie, trainees and clinical staff members) to partici-

pate. During the study period from February till November 

2015, several reminders to complete the questionnaire were 

sent to the program directors of the participating clinical 

teaching teams.

Ethical approval
This study was approved by the Ethical Review Board of the 

Dutch Association for Medical Education. All the participants 

received an information letter explaining study purpose, 

confidentiality, and voluntary participation. Written informed 

consent was obtained from all the participants for this study.

Materials
Specialty Training’s Organizational 
Readiness for curriculum Change 
(STORC)
ORC was measured using STORC (Table 1).2,34 This 

 questionnaire was designed to measure readiness for change 

in clinical teaching teams at a team level, rather than at an 

individual level. This questionnaire was developed in an 

international Delphi study,2 followed by a confirmatory 

 factor analysis validating the clustering of items within the 

10 subscales.34 Generalizability study showed 5–8 responses 

are needed for a reliable outcome.34 Participants were asked 

to rate their level of agreement with the 43 items of STORC 

on a 5-point Likert scale (1= strongly disagree and 5= 

strongly agree). Alternatively, they had the option to choose 

“not applicable.” 

Behavioral support-for-change
In addition, change-related behavior was measured using 

the “behavioral support-for-change” measure reflecting 

the 5 types of resistance and support behavior described by 

Herscovitch and Meyer:22 active resistance (score =0–20), 

passive resistance (score =21–40), compliance (score 

=41–60), cooperation (score =61–80), and championing 

(score =81–100). These 5 types of behavior were made vis-

ible along a behavioral continuum of 101 points (ie, from 0 

to 100). Participants were provided with a written descrip-

tion of each of the behaviors and were asked to indicate the 

score that best represented their own reaction as well as 

their clinical teaching team’s reaction to the introduction of 

competency-based medical education. 

Statistical analysis
Statistical analyses were conducted using IBM SPSS Version 

24.0 (IBM Corp., Armonk, NY, USA). Intraclass correlation 

due to respondents being nested within hospitals frequently 

requires multilevel analysis, in which hospital (upper level) 

and respondent (lower level) are treated as hierarchical 

levels.23 However, in the current study, as the intraclass 

or intrahospital correlation for all response variables of 

interest was very small (ie, ranged from 0 to about 0.065), 
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two-way analysis of variance (ANOVA) was performed for 

all response variables of interest: the individual score on 

change-related behavior (0–100ww), team’s score on change-

related behavior (0–100), and the 10 separate subscales of 

STORC (Table 1). 

Results
In total, 836 clinical teaching team members were included 

in this study: 288 (34.4%) trainees, 307 (36.7%) clinical 

staff members, and 241 (28.8%) program directors (Table 2). 

Respondents were working either at an academic medical 

center (49%) or at a nonacademic teaching hospital (51%), 

and about one third of the respondents were working in a sur-

gical specialty. In total, the respondents represent 221 clinical 

teaching teams in 23 teaching hospitals, thereby represent-

ing 30.0% of clinical teaching teams (n=736) and 37.1% of 

teaching hospitals (n=62) in the Netherlands, respectively. 

About half of the respondents were female. 

Statistical analysis
A two-way ANOVA was performed for the individual score 

on change-related behavior (0–100), the team’s score on 

change-related behavior (0–100), and the 10 separate sub-

scales of STORC. The two factors in ANOVA were group 

of respondents and the type of hospital. The group-by-type 

interaction was very small for all response variables (partial 

η2 values <0.01) and, after correction for multiple testing, 

not statistically significant at the conventional α=0.05 sig-

nificance level. Table 3 presents the main effects of group 

and type. 

Group of respondent
In general, looking at the three groups of respondents in 

our study, program directors gave higher scores on almost 

all of the subscales of STORC (Figure 1A). Their scores on 

7 subscales differ significantly from the scores of clinical 

staff members and trainees (Table 3). Studying the scores 

on the different subscales of STORC in more depth revealed 

a similar pattern for all groups of respondents (Figure 1A). 

The subscale “formal leader,” consisting of items regarding 

whether the program director has the authority to lead and 

Table 1 Subscales and topics covered by the STORC questionnaire

Subscales of STORC Items Topic(s) covered

Pressure to change 1–3 Which sources exert pressure to implement a particular change in residency training and to 
what extent?

Appropriateness 4–6 Is the innovation in residency training appropriate for the situation being addressed?
Necessity to change 7–9 Is there a significant difference between the current state and the desired state of residency 

training?
Management support and leadership 10–11 Is the educational board (hospital-level) committed to and support the change initiative?
Staff culture 12–18 Do clinical staff members cooperate and share responsibilities and are they willing to 

innovate?
The formal leader 19–21 Does the program director accepts responsibility and has the authority to lead the 

implementation of a particular change?
Involvement 22–27 How is the quality of change communication?
Project resources 28–35 Which recourses are available to implement a particular change in residency training and to 

what extent?
Clarity of mission and goals 36–38 Are team members aware of the mission and goals of the change?
The implementation plan 39–43 Is there an implementation plan that among others describes tasks, timelines, and an 

evaluation plan?

Notes: Data from Bank et al.2,34

Abbreviation: STORC, Specialty Training’s Organizational Readiness for curriculum Change.

Table 2 Descriptive characteristics of the respondents

Number of respondents 836
Type of participant

Trainee 288 (34.4%)
Clinical staff member 307 (36.7%)
Program director 241 (28.8%)

Gender
Female 402 (48.1%)
Male 434 (51.9%)

Age 
Trainee 31.39 (SD =3.69)
Clinical staff member 45.13 (SD =8.89)
Program director 51.73 (SD =6.93)

Type of hospital
Academic medical center 410 (49%)
Nonacademic teaching hospital 426 (51%)

Type of specialty
Surgical 267 (31.9%)
Nonsurgical 569 (68.1%)

Number of participating hospitals 23
Number of participating medical specialties 39
Number of participating clinical teaching teams 221
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Table 3 Main effects of group and type per response variable

Response variable df (error) Group (df=2) Type (df=1)a

F-value p-value Partial h2 F-value p-value Partial h2

Resistance ownb 802 20.166 <0.001 0.048 6.552 0.011 0.008
Resistance groupc 801 3.469 0.032 0.009 6.415 0.012 0.008
Pressure to changed 817 7.053 0.001 0.017 5.093 0.024 0.006
Appropriatenessb 816 11.133 <0.001 0.027 2.572 0.109 0.003
Necessity to change 825 1.072 0.343 0.003 0.784 0.376 0.001
Management support and leadership 807 0.279 0.757 0.001 17.114 <0.001 0.021
Staff culturee 818 18.488 <0.001 0.043 25.084 <0.001 0.030
Formal leaderb 801 8.539 <0.001 0.021 5.136 0.024 0.006
Involvementf 785 13.545 <0.001 0.033 5.478 0.020 0.007
Project resources 749 1.006 0.366 0.003 12.662 <0.001 0.017
Clarity of mission and goalsg 813 5.148 0.006 0.013 1.865 0.172 0.002
Implement plang 797 3.404 0.034 0.008 6.055 0.014 0.008

Notes: aWhere p<0.05 for type, peripheral hospitals on average scored significantly lower; bprogram directors significantly higher than the other two groups; cprogram 
directors significantly lower than clinical staff; dprogram directors significantly lower than the other two groups; etrainees significantly lower than the other two groups; 
fclinical staff significantly lower than the other two groups; gprogram directors significantly higher than clinical staff. η2 values of 0.01, 0.06, and 0.14 are indicative of small, 
medium, and large differences, respectively.

Figure 1 Subscale scores on the STORC questionnaire per respondent group (A) and type of hospital (B).
Notes: This figure shows the average subscale scores and standard deviation on the STORC questionnaire divided by groups of respondents (A) and type of hospital (B). A–J 
subscales of the STORC questionnaire. A = formal leader; B = appropriateness; C = staff culture; D = involvement; E = clarity of mission and goals; F = necessity to change; 
G = pressure to change; H = management support and leadership; I = implementation plan; J = project resources.
Abbreviation: STORC, Specialty Training’s Organizational Readiness for curriculum Change.
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accept responsibility for the success of the change process, 

scored higher than the other scales. High scores were also 

given on the subscale “staff culture,” which includes items 

about teamwork and clinical staff’s receptiveness to changes, 

as well as on the subscale “appropriateness.” At the other end, 

the subscales “management support and leadership,” “project 

recourses,” and “implementation plan” had the lowest scores 

in all respondent groups.

Type of hospital
When comparing responses from nonacademic teaching 

hospitals and academic medical centers, respondents in non-

academic teaching hospitals showed higher scores on almost 

all of the subscales (Figure 1B). For 7 subscales, their scores 

were significantly higher than the scores of respondents in 

academic medical centers (Table 3). Further analysis of the 

different subscales of STORC showed that a similar pattern 

can be recognized when comparing respondents based on 

hospital type and on group of respondent: again high scores 

were given on the subscales “formal leader” and “staff cul-

ture” and low scores on “implementation plan” and “project 

recourses” (Figure 1B). 

Change-related behavior
When comparing change-related behavior between the 

groups, program directors judged their own reaction to 

change more positively than trainees and clinical staff 

members. In addition, when asked to judge their team’s 

change-related behavior, program directors were significantly 

more pessimistic than their colleagues (Figure 2A; Table 3). 

Looking at the different types of hospitals, respondents in 

nonacademic teaching hospitals judged their own reaction 

to change as well as their clinical teaching team’s reaction 

to change significantly more positively than their academic 

counterparts (Figure 2B; Table 3).

Discussion
In this study, we used a change management perspective to 

understand how clinical teaching teams deal with a curricu-

lum change such as the introduction of CBME. By looking 

at the team’s “state” of readiness for change as well as their 

change-related behavior, insights into leadership roles, team-

work, shared commitment, perceived support, and behavioral 

reactions to change were gathered.

Results show that the program directors are clearly seen 

as the “doctor in the lead” of the educational change, both by 

their own judgment and by that of their colleagues. First, this 

is supported by high scores on the subscale “formal leader” 

throughout the entire sample. One of the core components 

of ORC is the belief that formal leaders are committed to the 

success of the change and take responsibility for it.19 Previ-

ous research in PGME had shown that the implementation 

process is accelerated in the presence of good leaders who are 

seen as role models and as entrepreneurs and who are able to 

inspire their team.18 Previous research on general innovations 

in healthcare service and organization has also shown that 

strong leadership may be especially helpful in encouraging 

clinical team members to break through convergent think-

ing and routines.24 Second, program directors judge their 

own behavior to change as significantly more supportive of 

the change as that of their other team members. However, 

Figure 2 Scores on change-related behavior per respondent group (A) and type 
of hospital (B).
Notes: This figure shows the average scores and standard deviation for change-
related behavior divided by groups of respondents (A) and type of hospital (B). 
The individual score shows how respondents judged their own reaction to change 
whereas the groups score shows the score they gave to their clinical teaching teams 
overall. The scores represent the 5 types of change-related behavior: 0–20 active 
resistance, 21–40 passive resistance, 41–60 compliance, 61–80 cooperation, 81–100 
championing.
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according to the program directors, team members do tend to 

comply and therefore show commitment to change.22 At the 

least, this gives the impression that program directors feel that 

they invest more effort than their colleagues. Whether they 

actually think this is appropriate or not cannot be determined 

by the present study.

Besides the role of the program director, the subscale 

“staff culture” was highly rated as well, which is reassuring 

for two reasons. First, team dynamics such as motivation, 

teamwork, and visionary staff are factors that contribute to 

successful change, as was previously shown in healthcare 

innovations.24 More in particular, these factors combined 

with strong leadership increase the capacity to absorb knowl-

edge, ie, to identify, interpret, and share new knowledge and 

subsequently link it to the team’s existing knowledge base in 

order to put it to appropriate use.5,24 Second, in the philosophy 

of CBME, teaching is not the responsibility of the program 

director alone, but rather of the entire clinical staff.25 The 

results show that clinical staff members do feel and share a 

sense of responsibility for the improvement of training and 

that they work together as a team. 

Based on the scores on the subscale appropriateness, 

which reflects the belief that a specific change is correct for 

the situation being addressed,19 CBME indeed seems to meet 

the needs in PGME and therefore is accepted as a necessary 

and correct innovation. This is also supported by the fact that 

most team members showed behavioral compliance at the 

least or, in other words, were committed to this change. It is 

unclear whether this commitment is merely based on a desire 

to provide support or on a sense of obligation. However, scores 

representing actual resistant behavior, either passive or active, 

were rarely seen. In other words, respondents did comply and 

were supportive of the current curriculum change. 

However, the lowest scores were found on the subscales 

“management support and leadership,” “project recourses,” 

and “implementation plan.” These subscales represent compo-

nents that are clearly recognizable as being related to change 

management. As was stated earlier, the knowledge and use of 

change management strategies are lacking in change processes 

in PGME.2 Not surprisingly, these subscales affirm this short-

coming, which becomes evident in, for instance, the absence 

of descriptions of tasks and timelines, and the shortage of 

evaluation cycles, training facilities, and financial resources.

When looking at the differences between responses from 

academic hospitals and nonacademic teaching hospitals, the 

latter seem to have an advantage. Possible reasons could be 

differences in department size, in culture, and in the bal-

ance between education, patient care, and research. Firstly, 

in nonacademic teaching hospitals, departments are usually 

smaller, which might lead to more efficient communication 

and decision-making processes.18 Possibly, it might also cause 

team members to feel a stronger sense of a shared responsibil-

ity for implementing the proposed change,18 thus promoting 

teamwork when implementing change. Earlier research 

looking at readiness for organizational change in healthcare 

has also shown that a socially supportive workplace may 

play an important role in the team members’ ability to cope 

with stress resulting from change.26 This underscores the 

importance of a shared responsibility and teamwork. 

Second, the academic cultural environment rewards indi-

vidual accomplishments due to a stronger individualistic and 

competitive environment.27–29 In addition, the primary focus 

tends to be more on pursuing an active career in research 

rather than an active career in medical education.29–32 Poten-

tially, this could impede gaining sufficient support and shared 

efforts to implement educational change. 

In sum, clinical teaching teams appear to comply with 

the implementation of curriculum change if the proposed 

change is seen as a correct innovation. In that case, program 

directors receive and take the responsibility for the job that 

needs to be done, but they lack a fully equipped toolbox of 

change management principles to actually get that job done 

as efficiently as possible. Too little guidance from appropriate 

change models and implementation strategies slows down the 

implementation process, mainly because opportunities for 

advanced assessment and planning are missed.18,24

Strengths, limitations, and future research
Our findings extend the existing literature about implemen-

tation processes in medical education,6,18,33 since this study 

was the first to particularly explore implementation processes 

in PGME from a change management perspective. The 

inclusion of 836 medical doctors from 39 hospitals allowed 

for a thorough assessment of change readiness and change-

related behavior in this field. This sample size allowed us 

to assess differences between program directors, clinical 

staff members, and trainees. However, due to our method 

of recruitment, we were not informed how many colleagues 

each program director had invited to participate. Another 

limitation is that both questionnaires used in this study were 

distributed in English, as we assumed that the English lan-

guage comprehension of all participants would be sufficient 

to participate. We cannot rule out the possibility that some 

participants might have misunderstood the items due to a 

language barrier. Nevertheless, these effects can be expected 

to be minimal since our findings show clear trends and are 

in accordance with change management principles deduced 

from other fields19 and healthcare settings.24,26 
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A more in-depth analysis of the implementation of cur-

riculum change in PGME is justified to further explore the 

way these changes occur in clinical teaching teams, which 

will strengthen our understanding of these processes and 

improve implementation efforts in this field.

Conclusion
The present analysis of readiness for change in clinical 

teaching teams brought to light that program directors are 

clearly in the lead when it comes to the implementation of 

educational innovation. Clinical teaching team members 

tend to work together as a team, sharing responsibility in the 

implementation process. However, results also reinforce the 

need for change management support in change processes 

in PGME in order to enhance the efficiency of the process 

itself as well as to improve the chances for success.
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