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ABSTRACT

Background and objective: Newly created midwifery bachelor programmes attract an increasing number
of applicants. Hence, educators have moved away from traditional non-standardised selection methods
and started developing new tools for the admission of students. Researchers have expressed concerns
around the validity of such selection measures and their ability to identify the appropriate candidates.
The objective of this study was to develop and implement selection procedures for a new midwifery
Bachelor of Science degree in Hamburg, Germany, and assess their psychometric properties.
Design: This is a mixed-methods longitudinal study on the reliability, validity and acceptability of newly
developed selection criteria.
Setting: The newly established midwifery bachelor of science in Hamburg, Germany.
Participants: Upon completion of their online application, all midwifery applicants were invited by email
to participate in our research project and thereby informed of its purpose and voluntary nature of their
participation. The total number of candidates who took the test was 366, of which 309 agreed to take
part in this study. Sixty-five applicants were eventually admitted to the midwifery Bachelor programme,
of which 59 were included in the study.
Measurements and findings: We developed two tests for cognitive ability (HAM-Mid I and II) and adapted
one test for personal and professional characteristics (Casper - Computer-based Assessment for Sampling
Personal Characteristics). Due to the Covid pandemic, we implemented the tests online instead of on site
as initially planned. HAM-Mid I had the lowest (Cronbach’s Alpha = 0.38) whereas Casper had the highest
internal consistency (Cronbach’s Alpha = 0.77) of all three tests. Age, previous academic achievement
and native tongue were significantly associated with applicants’ performance on HAM-Mid II and Casper
admission tests. HAM-Mid 1l was associated with students’ performance in the first year midwifery exam
(r =0.31, p < 0.05). Overall evaluation of HAM-Mid II and Casper was good while HAM-Mid I received a
more negative feedback.
Key conclusions: Evidence on the reliability and predictive validity of the newly developed tests sug-
gests that the applied admission criteria are appropriate for an objective selection of bachelor midwifery
students.
Implications for practice: The interests of university and clinical stakeholders of a midwifery bachelor
degree can be represented through the development of tests for the assessment of cognitive ability and
personal and professional characteristics.
© 2022 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

of healthcare delivery (Ventura et al.,, 2015) and societal require-
ments to diversify the healthcare force (Effland and Hays, 2018),

The midwifery profession has undergone enormous changes in midwifery education has consequently adopted reforms that in-
the past two decades. Driven by the need to strengthen the quality cluded the switch from vocational training to an academic de-
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gree (Bovermann, 2020; Farley and Carr, 2003; Hermansson and
Martensson, 2013). In some European countries like Germany,
the implementation of international regulations such as the EU
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directive 2013/55/EU has taken longer, which meant that until
2019 the majority of German midwives still trained in vocational
training colleges (Plappert et al., 2019; Bovermann, 2020). These
changes created new opportunities for stakeholders to re-examine
the positioning of midwives within the healthcare system and
the requirements for midwifery students’ recruitment and selec-
tion. Professional associations (International Confederation of Mid-
wives, 2AD) as well as governmental institutions (World Health Or-
ganization, 2017) define the role of today’s midwives and under-
line the importance of required competencies described as a com-
bination of knowledge and skills. Future midwives are required to
apply evidence-based knowledge in practice, work independently,
assume responsibility for their practice, and effectively communi-
cate with women and their families. Because of the diversity of re-
quired competencies, assessment strategies in midwifery education
include a variety of testing methods. Beside written exams focused
on acquirement of knowledge, Objective Structured Clinical Exam-
inations and mini clinical examination exercises are being widely
used (Smith et al.,, 2012; Sweet et al,, 2013; Yigzaw et al., 2015;
Malakooti et al., 2018; Hakimi et al., 2021). Testing procedures in-
clude a series of short standardised interactions between students
and simulated patients which assess students‘ ability to transfer
knowledge in realistic clinical settings.

Guided by professional and academic standards, selection pro-
cedures for healthcare education programmes such as nursing gen-
erally consider a balance between cognitive skills necessary for the
acquirement and application of knowledge and professional char-
acteristics (Zamanzadeh et al., 2020) including social skills required
for a good communication with patients or women in the case
of midwifery (Pitt et al., 2014; Waugh et al., 2014; World Health
Organization, 2016). Measures of cognitive attributes such as sec-
ondary school grade point average (GPA) and knowledge tests
are largely used for the admission of health professions students
because of their ability to differentiate between candidates and
to predict their academic performance (Ferguson et al., 2002).
However, such cognitive measures cannot predict professional be-
haviour (Siu and Reiter, 2009), therefore they are often comple-
mented by the assessment of personal and professional character-
istics (Dore et al., 2017). A particular focus on such characteris-
tics is emphasised by midwifery professional groups, which led to
the use of standardised interviews such as the multiple mini inter-
views (MMIs) for the selection of future midwives (Waugh et al.,
2014; Callwood et al., 2019). However, in spite of their good re-
liability and validity (Callwood et al., 2018; Callwood et al., 2020),
MMIs require many resources (Hissbach et al., 2014) and are there-
fore often administered to smaller, pre-selected candidate samples.
An alternative to MMIs is constituted by the written “Situational
Judgement Test” (S]JT), that presents candidates with several short
scenario descriptions followed by closed or open-ended questions
(Patterson et al., 2016a). Online versions of SJTs exist whereby can-
didates need to assess a situation based on a video or written sce-
nario (Dore et al., 2017). Such procedures were shown to predict
personal and professional characteristics of medical students in na-
tional examination scores (Dore et al., 2017; Webster et al., 2020).

In spite of the fact that midwifery education attracts highly mo-
tivated students (Green and Baird, 2009), alarming attrition rates
have raised concerns amongst educators (Carolan and Kruger, 2011;
Hughes, 2013). Critics claim that universities choose selection cri-
teria that fit the academic requirements of their institutions and
not the professional expectations needed for good healthcare qual-
ity (Rodgers et al, 2013). Therefore, researchers highlight the
need to gather evidence about the validity and reliability of se-
lection procedures for nurses and midwives (Taylor et al.,, 2014).
While evidence exists on the validity of cognitive tests for nurs-
ing (Zamanzadeh et al., 2020) or medical students (Patterson et al.,
2016b), no studies have been published on the validity and psy-
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chometric properties of such tests for the selection of midwifery
students. At the same time, although there is some evidence on
MMIs’ ability to predict midwifery students’ academic performance
(Callwood et al., 2020), there is no research exploring the validity
of other methods of assessing personal and professional character-
istics such as online SJTs for midwifery students. To our knowl-
edge, the current study is therefore the first one to present va-
lidity and reliability evidence for a combination of newly devel-
oped assessment methods of cognitive ability and personal and
professional characteristics, specifically applied to midwifery pro-
grammes. Additionally, we investigated if our assumptions and pre-
vious study findings in medical education related to the potential
effect of socio-demographic characteristics on admission also apply
to midwifery candidates. We assumed that older age and experi-
ence could positively influence applicants’ performance in the as-
sessment of personal and professional characteristics in that they
would enable applicants to generate richer arguments and multi-
faceted perspectives. On the other hand, in light of previous re-
search (Puddey and Mercer, 2013) we assumed that younger age
might have a positive impact on cognitive test performance be-
cause younger candidates are often closer to the school and testing
environment. Finally, we were aware of evidence showing that the
first language (Puddey and Mercer, 2013) and parents’ academic
background constitute success factors for admission (Meyer et al.,
2019) with native speakers and students who come from academic
households having an advantage over their peers.

The goal of our study was to develop and implement selec-
tion procedures for a new midwifery Bachelor of Science degree in
Hamburg, Germany, and assess their psychometric properties. We
had three main research questions. Are the newly developed tests:

(1) reliable? i.e. Are the test scores internally consistent?

(2) valid? i.e. How do test scores relate to applicants’ sociodemo-
graphic characteristics, to other admission criteria and to early
academic performance?

(3) accepted by applicants?

Methods
Study setting and participants

The selection procedure in our study took place in May 2020
and was triggered by the launch of the midwifery Bachelor of Sci-
ence degree in Hamburg, Germany. The programme was conceived
as a “dual” academic degree, which translates into students spend-
ing half of their time learning theory and the other half in clini-
cal placements. The newly developed education programme bene-
fited from the cooperation between six institutions: two university
centres and four maternity hospitals in the Hamburg region which
host and mentor students during clinical placements. All six coop-
erating institutions were involved in determining the criteria for
students’ selection, which included measures of cognitive ability
and personal and professional characteristics. Upon completion of
their online application, all midwifery applicants were invited by
email to participate in our research project and thereby informed
of its purpose and voluntary nature of their participation.

HAM-Mid

HAM-Mid is a two-part multiple-choice test designed to mea-
sure cognitive skills needed for the midwifery bachelor degree.
Representatives of cooperating institutions developed a catalogue
of learning objectives that addressed biology, social sciences, mid-
wifery, and arithmetic problem solving (Appendix 1), which was
made available online to all candidates on a registration platform.
Based on the catalogue, questions were developed through a re-
view process which ensured the appropriateness of test questions.
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The HAM-Mid consisted of two subtests: HAM-Mid I and II. The
two subtests intend to measure aspects of general intelligence:
fluid intelligence, i.e. the ability to think logically and solve prob-
lems, and crystalline intelligence, i.e. the ability to apply previously
accumulated knowledge (Cattell, 1967).

HAM-Mid I was a speed test measuring fluid intelligence, which
included 15 arithmetic problem solving questions; the subtest had
a time limit of 10 min and taking notes was not allowed. HAM-
Mid I had been previously developed and tested on a sample of
medicine applicants. HAM-Mid Il was conceived as a knowledge
test measuring crystalline intelligence with a time limit of one
hour. It contained 40 questions related to midwifery tasks and re-
sponsibilities, social sciences and biology. Some of the questions
were related to a 30 min lecture on midwifery subjects (e.g. nor-
mal birth) developed for the purpose of selection and provided on-
line one week before the test.

The HAM-Mid test was initially planned as a paper/pencil test.
In order to comply with social distancing rules during the Covid-
19 pandemic we decided to conduct the HAM-Mid online. Under
these circumstances we could not supervise the applicants suffi-
ciently to prevent taking notes during the HAM-Mid 1.

Casper

We originally planned to use a Multiple Mini-Interview for
the assessment of personal and professional characteristics. Due
to the Covid-19 pandemic we decided to use the online situa-
tional judgement test Casper (Dore et al., 2017) which has been
widely used in Canada, USA and Australia for health programmes
selection including midwifery (https://www.mtroyal.ca/Admission/
Casper-information.htm). The test has an approximate duration of
one hour and a half. Candidates had five minutes to answer three
questions on eight video and four written scenarios that assessed
ten personal and professional characteristics: collaboration, com-
munication, empathy, equity, ethics, motivation, problem solving,
professionalism, resilience and self-awareness (Dore et al., 2009,
2017). At the time of its administration, Casper had never been
used in Germany. Because of the limited time available, we used
English videos with German subtitles and offered applicants the
possibility to see the video twice; however, candidates had to write
their answers in German. For each of the twelve scenarios, candi-
dates’ answers were assessed by a different rater, therefore their
score reflected independent assessments of personal and profes-
sional characteristics. Raters were mainly midwives, psychologists
and other employees of the midwifery programme in Hamburg re-
gion. Prior to the Casper test, raters received a two hour online
training that included a general introduction to Casper constructs
and rating procedures as well as a scenario-specific training. The
Casper developer, Altus Assessment, administered the test, checked
for applicants’ identity, video-supervised the applicants during the
examination, and offered online support using a chat function. Im-
mediately after the Casper test, applicants were transferred to an
e-learning platform where they took the HAM-Mid test.

Weighting of selection criteria

Initially we intended to select the participants according to a
ranking list based on: GPA (30 points), HAM-Mid I (6 points),
HAM-Mid II (24 points), and Casper (30 points). Due to a technical
error, HAM-Mid II was interrupted, had to be restarted and can-
didates consequently had different time limits to finish the test.
Because of legal considerations, we therefore excluded HAM-Mid II
from the ranking. Nevertheless, the distortion of HAM-Mid II data
was small and we therefore included it in this study.
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Evaluation survey and socio-demographic characteristics

After the completion of the online tests, midwifery candidates
were invited to participate in an evaluation survey that aimed
at assessing acceptability and feasibility of tests. The survey con-
tained 49 questions in total (23 related to Casper and 26 related to
HAM-Mid). Candidates were asked to rate their experience in using
the online platforms, the difficulty, readability and fairness of the
different tests. Open-ended questions facilitated candidates’ per-
spectives on the online test experience and improvement strate-
gies. Socio-demographic data were collected concerning partici-
pants’ age, previous academic achievement (existing bachelor de-
gree), healthcare experiences (at least six months), parents’ aca-
demic background and native language (German versus other lan-

guages).

Study success: outcome criteria used for predictive validity

Admitted students took two exams testing students’ cognitive
ability in the first semester:

(1) Science project: a thesis written following a module on scien-
tific practice, the content, scope and grading of which depended
on the subject chosen by the student.

(2) Midwifery exam: an oral exam on midwifery subjects.

The exams were rated according to the German grading system
with marks from 1 (excellent) to 6 (insufficient). In order to facili-
tate the interpretation of the statistical analysis results, the marks
were inverted resulting in 6 (excellent) to 1 (insufficient).

Due to the Covid-19 pandemic, no exams for the assessment of
social competencies took place.

Data collection and data analysis

The data on applicants’ admission tests were collected in May
2020 while data on admitted students’ academic performance in
the first semester were collected in February 2021. We analysed
data with IBM SPSS Statistics for Windows 26. We used descrip-
tive statistics to assess the distribution of test scores, test difficulty
and candidates’ socio-demographic characteristics. Pearson corre-
lation coefficients were calculated to investigate how the selection
and outcome criteria related to each other. We report on Spearman
Rho values to describe the correlation between outcome criteria
and admission tests as the distribution of the 1st semester marks
was not normal (non-parametric analysis). Reliability was deter-
mined for each test by analysis of internal consistency (Cronbach’s
Alpha). Stepwise multiple regression analyses using a backwards
method were performed to investigate whether socio-demographic
characteristics can predict admission test scores. Finally, we used
a thematic analysis to describe candidates’ perceptions of the test
experience and appropriateness.

Results

Socio-demographic characteristics of applying and admitted
candidates

Four hundred and sixty nine midwifery applicants initially reg-
istered for the midwifery programme. Three hundred and sixty six
decided to take the tests, of which 309 (83.6%) agreed to take
part in this study. Sixty-five applicants were admitted, of which
59 (90.8%) were included in the study. All admitted and 99% of ap-
plying students were of female gender (Table 1). Approximately a
third of admitted students already had a university degree while
the same proportion of students also had a minimum six months
experience in the healthcare field. Only 7.4% of applicants and 3.3%
of successful candidates were non-German native speakers.
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Table 1

Midwifery 106 (2022) 103245

Socio-demographic characteristics of applying and admitted candidates.

Variable

Female gender
Age (Mean, SD)
Existing bachelor degree
German native speakers

Minimum 6 months of healthcare experience
At least one parent with university degree

Applicants Admitted students
(N =309) (N = 59)

306 (99%) 59 (100%)

23.7 (5.5) 244 (5.1)

57 (18.4%) 19 (31.7%)

286 (92.6%) 58 (96.7%)
98 (31.7%) 19 (31.7%)
146 (47.2%) 32 (54.2%)

Table 2
Admission tests: internal consistency and correlations.

Cronbach’s Correlation to admission criteria (Pearson Correlation to study success (Spearman
Test Mean (SD) alpha (95% CI) correlation coefficient) N = 309 correlation coefficient) N = 59
HAM-Mid [ HAM-Mid I Science project Midwifery exam
HAM-Mid [ 23 0.55 0.16 -0.21
(1.0) (0.48 - 0.62) (0.220) (0.107)
HAM-Mid 11 16.9 0.68 0.29+* -0.11 0.31*
(2.9) (0.63 - 0.73) (< 0.001) (0.402) (0.015)
Casper 153 0.72 0.19* 0.32** 0.09 0.13
(5.0) (0.68 - 0.77) (0.001) (< 0.001) (0.479) (0.328)
Table 3
Multiple regressions predicting admission tests based on socio-demographic characteristics.
Outcome variable: HAM-Mid I
Regression B coefficient P F df R? R p
Initial model 1.065 5-291 0.018 0.134 0.380
Age —-0.007 0.602
Native tongue 0.310 0.208
Existing bachelor degree 0.228 0.201
Healthcare experience -0.062 0.620
One parent with university degree 0.148 0.204
Outcome variable: HAM-Mid II
Regression B P F df R? R P
coefficient
Initial model 6.075 5-291  0.095 0.307 <0.001
Age 0.217 <0.001
Native tongue 4.408 <0.001
Existing bachelor degree 0.102 0.904
Healthcare experience —0.384 0.514
One parent with university degree 0.770 0.163
Final model 13.985 2-294  0.087 0.295 <0.001
Age 0.216 <0.001
Native tongue 4.412 <0.001
Outcome variable: Casper
Regression B P F df R? R p
coefficient
Initial model 10576  5-291  0.154 0.392 <0.001
Age 0.027 0.650
Native tongue 7.654 <0.001
Existing bachelor degree 1.972 0.018
Healthcare experience —0.642 0.270
One parent with university degree 0.486 0.371
Final model 25489 2-294 0.148 0.384 <0.001
Native tongue 7.681 <0.001
Existing bachelor degree 2.246 0.001

Distribution of test results and test reliability

HAM-Mid I had the lowest internal consistency of all three tests
with a Cronbach’s alpha of 0.55 (Table 2). The item difficulty for
this test was 0.38 on average (range: 0.13-0.82) with two thirds of
the candidates obtaining less than half of the points assigned to
this part of the test. HAM-Mid II had a better internal consistency
(Cronbach’s Alpha = 0.68) and a slightly lower item-total correla-
tion (0.27) than HAM-Mid I. The item difficulty for this test was
0.77 on average with biology questions being most difficult. Casper
had the highest internal consistency with a Cronbach’s Alpha of
0.72.

Validity of tests

The cognitive ability tests HAM-Mid I and II correlated weakly
but significantly with each other as well as with Casper perfor-
mance (Table 2).

The distribution of both outcome criteria used to calculate pre-
dictive validity was quite asymmetrical with many students ob-
taining very good results: the science test had a median of 6.0
(skewness: —1.25; kurtosis: 0.65) while the midwifery exam had
a median of 5.7 (skewness: —1.43; kurtosis: 2.12). Nevertheless,
we found one significant correlation between selection criteria and
students’ academic performance, namely between the knowledge
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Table 4
Candidates’ perceptions of tests experience and appropriateness.
Theme Quotation
General “I found the test organization as well as the execution very good and uncomplicated.”
comments “Generally pretty smooth but intimidating. I find relying on technology very risky but that is because of the times we are living”
“I think it’s great that they have managed so well to switch to online tests.”
HAM-Mid [ “The test was well structured and the questions were well-worded. However, the time frame for arithmetic problem solving is too short.”
“One minute per question is very unrealistic, you first need half a minute to read the question and make notes.”
HAM-Mid II  “Unfortunately, my test stopped shortly before the end and I could no longer access it and end the process.”
“I found the selection of questions very appropriate, especially the biology and midwifery science questions.”
“Having a full lecture included was very motivating because it gave me a preview of what could be in store if I passed the test.”
Casper “Reading the subtitles was very stressful, German videos have to be made.”

" It is a great supplement to the HAM-Mid. I am very pleased that social competence is also looked at and not only the GPA mark.”

admission test HAM-Mid II and the first semester oral midwifery
exam (Table 2).

Relationship between socio-demographic characteristics and
admission test results

The multiple regression analysis indicated that a series of socio-
demographic factors such as age, previous academic achievement
and native tongue were related to applicants’ performance on dif-
ferent admission tests (Table 3). Younger candidates and those
whose first language was other than German had lower HAM-Mid
Il scores than their peers with these two factors explaining 8.7%
of the variance (p < 0.001). Higher Casper test scores were asso-
ciated with having a bachelor degree and being a German native
speaker, which explained almost 15% of the variance (p < 0.001).
None of the considered socio-demographic factors were associated
with applicants’ performance in the HAM-Mid I test.

Test acceptability amongst candidates

Candidates were generally satisfied with the organisation and
content of admission procedures (Table 4). Although applicants
found HAM-Mid questions appropriate (Table 4), HAM-Mid I ques-
tions (on arithmetic problem solving) were considered less un-
derstandable (3.1, range: 1-5) and less fair (3.3, range: 1-5) than
HAM-Mid II questions (fairness 4.1, understandable questions 4.3).
Casper was deemed a good alternative to interviews and an appro-
priate balance to cognitive abilities criteria. It had an overall eval-
uation of 7.7 (SD = 1.7; range 1-10). However, reading the subti-
tles was also stressful for some candidates who believed that the
videos should have been made with German-speaking actors. Fre-
quently named themes mentioned by applicants in the evaluation
survey were insufficient time for the HAM-Mid I speed test (men-
tioned 33 times) and Casper (mentioned by 44 applicants): 90.9%
(N = 221) of candidates would have needed more time for HAM-
Mid I compared to only 2.1% for the biology and midwifery ques-
tions in HAM-Mid II.

Discussion

To our knowledge, this is the first study on the validation of
both cognitive ability tests and personal and professional charac-
teristics assessment in the context of midwifery programmes se-
lection. We developed a multiple-choice test (HAM-Mid) for cog-
nitive abilities and administered an adapted version of the online
test Casper for personal and professional characteristics.

We initially designed a paper-pencil HAM-Mid test for the se-
lection of midwifery students which, due to the pandemic, had to
be carried out online. We were not able to supervise applicants
during these two tests, therefore we cannot state with certainty
that the test results reflect applicants’ ,real abilities“. However,

both tests had a time limit and therefore there were few opportu-
nities to resort to learning material and to fake results. Moreover,
HAM-Mid I proved to be very difficult in spite of theoretically hav-
ing the opportunity to take notes while HAM-Mid II could still dis-
criminate between good and poor performances. Candidates that
would have otherwise not been able to travel for the tests saved
time and money and were able to participate in the selection pro-
cedures. In spite of challenges posed by online selection, which
have been previously acknowledged in the literature (Cleland et al.,
2020), we believe that it can contribute to widening participation
of a more diverse population of students to midwifery programmes
- a priority in all health professions (Simone et al., 2018).

The internal consistency of the HAM-Mid I was quite low, prob-
ably a result of the small sample size and/or inadequate item dif-
ficulty. This mirrored applicants’ perception of the test who con-
sidered it inappropriate, too complex and irrelevant for the mid-
wifery profession. In order to improve its reliability as well as its
acceptability, more and easier questions could be developed. Un-
like a math test used to select nursing students (Underwood et al.,
2013), the HAM-Mid I did not correlate significantly with study
success in the first semester. However, our test was meant to mea-
sure fluid intelligence and not math skills. For future selection
procedures, different alternatives to HAM-Mid I should be con-
sidered including the use of basic math or numeracy tests which
are considered very relevant for clinical practice and patient safety
(Roykenes and Larsen, 2010; Eastwood et al., 2011; Arkell and Rut-
ter, 2012; Taylor et al., 2014).

The HAM-Mid II exhibited an acceptable to good internal con-
sistency; because several different subjects were addressed, we did
not expect a much higher Cronbach’s alpha. The test consisted of
more and easier questions than HAM-Mid [, leading to a broad dis-
tribution and sufficient variance of results. The applicants deemed
HAM-Mid II better suited for midwifery selection than HAM-Mid I
and considered its topics relevant and appropriate. In contrast to
HAM-Mid |, the results of the HAM-Mid II were worse for non-
native German speakers and younger applicants. Further analy-
ses should clarify whether the HAM-Mid questions are systemat-
ically biased with respect to age and language. However, congru-
ent with findings from other fields such as nursing (Newton et al.,
2007; Underwood et al., 2013; Wambuguh et al., 2016) or medicine
(Meyer et al., 2019) showing that knowledge tests were predic-
tive of students’ early academic performance, HAM-Mid II was the
only criterion that correlated significantly with students’ academic
performance in a first semester midwifery exam. This correlation
might be partly explained by the fact that, in contrast to the other
admission criteria, HAM-Mid II was not used for the actual se-
lection of students and therefore its variance in the subgroup of
admitted students was not reduced through the ranking process.
Another possible explanation for this positive correlation is that
the constructs and content addressed in HAM-Mid Il and the mid-
wifery exam were similar.
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Casper showed the highest internal consistency of all applied
tests in spite of the fact that it addresses a very broad construct.
Although intended to measure personal and professional charac-
teristics (Dore et al., 2009), the Casper results correlated with all
cognitive admission criteria. Previous studies in medical education
showed a correlation of Casper results with outcome criteria that
measured similar aspects of professionalism to Casper (Dore et al.,
2017). However, our applicants reported in the evaluation survey
on being challenged reading the German subtitles while watching
the videos in English and this perception reflected in the lower
Casper scores of applicants who were not native German speak-
ers. Therefore, it is possible that the cognitive load of tasks in our
sample may have been higher than for English-speaking cohorts of
candidates and even higher for our non-native speaking applicants
who had to mentally translate both the scenario dialogues and the
subtitles into their native language and then type their responses
in German.

Our aim of using Casper was to identify students with appro-
priate personal and professional characteristics. Due to the COVID-
19 pandemic, in the first semester all exams measuring personal
characteristics were cancelled so that no adequate study results for
the validation of the Casper were available. Coherent with previous
studies who showed the absence of a correlation between Casper
and cognitive outcome criteria (Dore et al., 2017), the academic
performance in the first semester did not correlate with midwifery
candidates’ Casper scores. Further research is needed to investigate
whether tests such as Casper are able to predict midwifery stu-
dents’ personal and professional characteristics. Moreover, because
Casper measures behavioural intention, it should be used as else-
where only as a preselection tool and preferably complemented by
multiple mini interviews. Due to their good psychometric proper-
ties (Callwood et al., 2014; Gale et al., 2016; Callwood et al., 2018)
as well as their allowing the observation of actual behaviour, mul-
tiple mini interviews are preferred by midwifery stakeholders.

Our applicants’ population was quite homogeneous concerning
their first language, in their vast majority German native speak-
ers. The proportion of non-native speaking students upon ad-
mission was lower than upon registration, which could indicate
that our tests may unintentionally exclude certain students sub-
groups. Moreover, our analysis showed that candidates’ first lan-
guage was associated with HAM-Mid Il and Casper results with na-
tive speakers obtaining better scores. However, the collected data
referred to applicants’ first language and not to their level of flu-
ency in the German language, which may help us understand bet-
ter some of these results. Fluency in the study language is a com-
plex issue, which needs to be carefully pondered by educators.
On the one hand, students need a certain level of language flu-
ency that enables them to perform well academically; on the other
hand, diversity of the healthcare workforce is becoming increas-
ingly important for the quality of healthcare (Cohen et al., 2002;
Grainger, 2006; Snyder et al., 2018). Educators should therefore
consider strategies to facilitate access of underrepresented groups
to undergraduate education (Al-Jabir, 2018) including translating
test tasks into plain language containing simpler vocabulary or cre-
ating separate quotas for students whose first language is other
than German. For such students additional support in the form of
crash courses and language classes should be offered.

Limitations

Our study has a number of limitations. Firstly, study partici-
pants are represented by one cohort of applicants from one institu-
tion. Secondly, because some of the first semester exams were can-
celled, we were unable to determine whether our admission crite-
ria can predict academic success in terms of students’ personal and
professional characteristics, which are of paramount importance in
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midwifery education. Thirdly, our research was focused on early
academic performance; future studies should investigate which
cognitive abilities and personal characteristics tests contribute to
retention and attrition rates of midwifery students (Green and
Baird, 2009; Sabin et al., 2012; Rodgers et al., 2013). Finally, the
current study presents predictive validity evidence for early aca-
demic success; however, we are currently planning a longer-term
follow-up, which will allow us to observe academic performance
until the end of the midwifery bachelor degree.

Conclusions

The reliability and predictive validity of the newly developed
assessment methods give indications for the appropriateness of
the applied selection criteria. The HAM-Mid II reliably measures
knowledge in midwifery, biology and social sciences and is able
to predict cognitive study success. The HAM-Mid I had a low in-
ternal consistency but was not associated with socio-demographic
factors; in order to improve its reliability and validity, easier ques-
tions or math tests should be used. For future Casper administra-
tions, an all-German content should be developed to reduce the
cognitive load on applicants and to better ensure that the scenario
content matches the cultural context. Finally, two of the conducted
tests (HAM-Mid II and Casper) were highly accepted by applicants.
Attention has to be drawn however to widening participation of
underrepresented groups for a diverse future workforce.
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