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Development and Validation of the ‘Mentoring for
Effective Teaching Practicum Instrument’

MATEJA PLoj VIRTIEY, ANDRE DU PLESSIS? AND ANDREJ SORGO?

~> In the context of improving the quality of teacher education, the focus of
the present work was to adapt the Mentoring for Effective Primary Science
Teaching instrument to become more universal and have the potential to
be used beyond the elementary science mentoring context. The adapted
instrument was renamed the Mentoring for Effective Teaching Practi-
cum Instrument. The new, validated instrument enables the assessment
of trainee teachers’ perceived experiences with their mentors during their
two-week annual teaching practicum at elementary and high schools. In
the first phase, the original 34-item Mentoring for Effective Primary Sci-
ence Teaching instrument was expanded to 62 items with the addition of
new items and items from the previous works. All items were rephrased to
refer to contexts beyond primary science teaching. Based on responses on
an expanded instrument received from 105 pre-service teachers, of whom
94 were females in their fourth year of study (approx. age 22-23 years),
the instrument was reviewed and shortened to 36 items classified into
six dimensions: personal attributes, system requirements, pedagogical
knowledge, modelling, feedback, and Information and Communication
Technology due to outcomes of Principal Component and Confirmatory
Factor analyses. All six dimensions of the revised instrument are unidi-
mensional, with Cronbach alphas above 0.8 and factor loadings of items
above 0.6. Such an instrument could be used in follow-up studies and
to improve learning outcomes of teaching practice. As such, specific and
general recommendations for the mentee, mentors, university lecturers,
and other stakeholders could be derived from the findings to encourage
reflection and offer suggestions for the future.

Keywords: Mentoring, Teacher Education, Teaching practicum,
Instrument
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Razvoj in validacija Instrumenta za merjenje
ucinkovitosti mentorstva na pedagoski praksi

MATEJA PLoj VIRTIE, ANDRE DU PLESSIS IN ANDRE] SORGO

Prispevek predstavlja razvoj in prilagoditve instrumenta Mentorstvo za
ucinkovito poucevanje naravoslovja na razredni stopnji izobrazevanja
(orig. Mentoring for Effective Primary Science Teaching - MEPST). Cilj
razvojnega dela je bil razviti univerzalni instrument, ki bi bil uporaben
za spremljavo mentorstva $tudentom na pedagoski praksi z namenom
izboljSanja kakovosti izobrazevanja uciteljev. Revidirani instrument smo
poimenovali »Mentoring for effective teaching practicum instrument -
METPI, kar bi lahko v slovenskem jeziku prosto poimenovali kot In-
strument za merjenje ucinkovitosti mentorstva na pedagoski praksi (IZ-
MUMpp). Nov revidiran in validiran instrument omogoca ocenjevanje
zaznanih izku$enj $tudentov z njihovimi mentorji na strnjeni pedagoski
praksi na osnovnih in srednjih Solah. V prvi fazi razvoja je bil originalni
Hudsonov instrument MEPST razsirjen s 34 na 62 trditev, z dodajanjem
lastnih trditev in trditev iz predhodnih Hudsonovih instrumentov. Vse
trditve so bile preoblikovane iz konteksta poucevanja primarnega naravo-
slovja na nacin, da zajamejo $irSe podrocje izobrazevanja. Na podlagi od-
govorov 105 $tudentov (94 jih je bilo Zenskega spola) cetrtega letnika pe-
dagoskega $tudija (pribl. starosti 22-23 let) ter analize glavnih komponent
(angl. Principal component analysis - PCA) in potrditvene faktorske ana-
lize (angl. Confirmation factor analysis — CFA) je bil instrument skraj$an
na 36 trditev, razvr§c¢enih v Sest dimenzij (komponent). Te komponente so
bile: osebnostne lastnosti, sistemske zahteve, pedagosko znanje, modelira-
nje, povratne informacije ter informacijska in komunikacijska tehnologija
(IKT). Vseh $est dimenzij novega instrumenta je enodimenzionalnih, s
Cronbachovimi alfami nad 0,8 in faktorskimi obremenitvami nad 0,6. In-
strument je uporaben za izbolj$anje u¢nih rezultatov pedagoske prakse in
nadaljnje $tudije. Na osnovi z instrumentom zbranih ugotovitev bi lahko
izpeljali posebna in splo$na priporocila za $tudente, mentorje, univerzite-
tne predavatelje in za druge deleznike, spodbudili refleksijo lastnih praks
in ponudili predloge za prihodnost.

Klju¢ne besede: instrument, izobrazevanje uciteljev, mentorstvo,

pedagoska praksa



C-E-P-S Journal | Vol.13 | N°3 | Year 2023

Introduction

The practices and curricula of pre-service teacher education in the
global context differ in almost all practical aspects, from the length of study,
admission criteria, the ratio between subject content knowledge and pedago-
gy, time spent in practicum, and other factors. However, almost all curricula
have similar basic blocks of subjects in common. The first block consists of
subjects covering the content knowledge of a subject or subjects to be taught in
the future professional career. The second block includes pedagogical subjects
and professional courses accompanied by faculty-based exercises and practi-
cal work under the guidance of teachers and teaching assistants. The faculty-
based subjects are sometimes accompanied by short visits to schools and edu-
cational institutions to observe a variety of teaching practices and to conduct
initial teaching experiments under the supervision of teacher educators. In the
third block, long-term visits to schools are led by institutional mentors and su-
pervised by faculty members (Kundu & Basu, 2022; Nikocevig-Kurti & Saqipi,
2022; Ploj Virti¢ et al., 2021a).

To become a primary or secondary school teacher in Slovenia (Dolenc
et al,, 2021), a master’s degree is required. A constituent part of educational
programmes is delegated to pedagogical subjects and teaching practice in the
quantity of at least 60 ECTS credits (European Credit Transfer and Accumula-
tion System). A teaching practicum accompanied by institutional mentors is
compulsory, usually lasting four weeks during the course of study. After work-
ing in schools for about a year, prospective teachers can take a state exam that
grants them a lifetime teaching licence.

The primary intention of the paper was to find a way to assess complex
school-based teaching practices. An authentic school-based learning experi-
ence that involves ‘learning by doing’ with support from institutional mentors
enables pre-service teachers not only to gain authentic classroom experience
but also to test how the theory and practices they have learned about on the
faculties relate to actual practice. While cooperating with experienced teachers
in and out of the classroom, they can learn in a variety of ways in an authen-
tic school environment and improve their pedagogical (technological) content
knowledge (Ambrosetti & Dekkers, 2010; Hobson, 2016; Mishra & Koehler,
2006; Shulman, 1987) and identity (Izadinia, 2016).

Mentees, by working in a school, have the opportunity to: a) partici-
pate in school life outside the classroom in the school they visit; b) observe the
work of mentors at all stages, from preparing a lecture or lab, to teaching in a

classroom, to assessment and grading; and c) review their own instructions
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observed by mentors who can provide feedback and advice on a lesson or simi-
lar activity. In this process, it is important to establish a trusted relationship
with a mentor based on ‘encouragement and support, an open line of com-
munication, and feedback as the most significant elements’ (Izadinia, 2016, p.
387), who can help them by providing feedback in various ways (Hobson, 2016).
Simultaneously, they can experience or recognise in a classroom (1) critical in-
cidents or warning signs regarding what skills and attributes seem useful and
what they should be wary of when alone in their classroom; (2) a sense of their
abilities, including self-efficacy; (3) recognition of their current limitations in
a mentoring context, as they receive feedback on what went well and what ar-
eas need attention; (4) first-hand experience of classroom management in all
its diversity; (5) insight into the school as a professional community, a hid-
den aspect to which they were not exposed as learners; and (6) working with
a diversity of students with their own interests and abilities (Jobling & Moni,
2004). Therefore, the benefits of regular mandatory institution-based practice
mark such school-based learning engagements as a mandatory essential part of
teacher education programmes worldwide (Shanks et al., 2020; Zuljan Valenci¢
& Marentic¢ Pozarnik, 2014).

Mentoring and the mentor-mentee relationship should not be left to
chance but should be carefully planned by faculty because ‘a positive mentor-
mentee relationship is essential for the mentee’s development of teaching prac-
tices’ (Hudson, 2016, p. 30) and to prevent harmful practices (Hudson, 2016).
Part of this experience is honest and trusted feedback in both directions, from
mentor to mentee and from mentee to mentor, as well as self-evaluation (Ferk
Savec & Wissiak Grm, 2017; Hobson, 2016; Van Ginkel et al., 2018; Stingu et al.,
2016; Vrinik Perse et al.,, 2015). Since good mentors are not only in the interest
of the mentees but also of the faculty, feedback from both the mentors and the
mentees to the faculty educators is necessary. In a wider perspective and in or-
der to provide feedback that allows for comparison between different practices
and experiences not only horizontally but also longitudinally and even inter-
nationally and across disciplines, one needs reliable and validated instruments
that enable qualitative and summative assessment of practice. Such instruments
can not only identify the strengths and weaknesses of an individual mentorship
that enable interventions to improve practice but also overcome the deep-root-
ed problem of reproducibility and replicability of studies in the social sciences
(e.g., Baker, 2016; Laraway et al., 2019; LeBeau et al., 2021).

Mentoring is an undoubtedly important but not necessarily adequate-
ly addressed issue. For example, Chen et al. (2016, citing Crisp & Cruz, 2010;
Jacobi, 1991) note that there does not seem to be a theoretical framework for
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mentoring, including different contexts, such as mentoring teachers, student
teachers, and postgraduates. These authors also point out the need to develop
tools to assess and evaluate mentoring in educational contexts. In line with
their conclusions, Da Rocha (2014) highlighted that concepts like mentoring
must also be considered on a regional or even local level, in contrast to the
wider perspective. She states, ‘It is necessary to keep an eye on cultural con-
texts and fitting when transferring one model to another European nation’ (Da
Rocha, 2014, p. 115).

Kram (1983, 1985) developed a mentoring theory that provides the con-
ceptual framework for Hudson’s work and assumes that mentors perform ca-
reer (professional) and psychosocial functions. Career functions mean becom-
ing familiar with certain behaviours within an organisation, such as ‘coaching
protégés, promoting their advancement, increasing their positive attention and
visibility, and providing protection and challenging tasks, while psychosocial
functions mean ‘providing acceptance and affirmation and offering guidance,
friendship, and role modelling’ (Ragins & Kram, 2007, p. 5). She further di-
vides mentoring into four phases: the initiation phase, the cultivation phase,
the separation phase, and the redefinition phase (Ploj Virti¢ et al., 2021a). It is
argued that Hudson’s (2004a, 2004b, 2005) and Hudson et al’s (2005) Mentor-
ing for Effective Primary Science Teaching (MEPST) model for mentoring can
be integrated as follows, albeit with differences within the mentor-mentee in
the school context: the student teacher as a mentee is in an initiation phase
when interacting with the mentor, but the mentee is also exposed to cultivation
within the classroom and school system through interaction with the mentor.
In addition, there are periods of separation; as the mentee builds their skills, the
mentor takes more of a back seat. The redefinition aspect in our context could
mean that the mentee reconsiders his or her position vis-a-vis the mentor,
meaning whether or not he or she wants to continue to be in contact with the
mentor and vice versa. Given the findings from international studies (e.g., Abed
& Abd-El-Khalick, 2015; Hudson et al., 2009; Tarekegn et al., 2020), MEPST can
be used by prospective teachers in different cultural contexts and disciplines,
addressing five major factors essential to pre-service teachers: personal attrib-
utes (PA), system requirements (SR), pedagogical knowledge (PK), modelling
(MOD), and feedback (FB). The personal attributes in the MEPST (Hudson
20044, 2004b, 2005; Hudson et al., 2005) framework refer to professional rela-
tionships and include aspects such as supporting the mentee and building trust.
System requirements, for example, refer to curriculum-related requirements
and school policies. Pedagogical knowledge refers to aspects such as planning,
scheduling, teaching strategies, classroom management, and knowledge about
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teaching. Modelling refers to pedagogical knowledge and relates to authentic
experiences observed by the mentee. Feedback, in contrast, refers to construc-
tive feedback from the mentor to the mentee regarding the mentee’s practice,
both verbally and written.

To reflect the complex interplay of content, pedagogy, and technology in
education, Mishra and Koehler (2006) extended Shulman’s (1987) model of peda-
gogical content knowledge to the technological pedagogical content knowledge
(TPACK) framework, which reflects the importance of technology, more specifi-
cally digital technology in education. In the MEPST, technology is not consid-
ered to be a dimension. The authors added an Information and Communication
Technology (ICT) dimension to Hudson’s model (Ploj Virti¢ et al., 2021b), based
on empirical evidence that digital technologies have become a ubiquitous part of
almost every type of school work (Van't Hooft & Swan, 2007).

Hudson’s framework includes five dimensions included in the MEPST
instrument. The sixth ICT dimension (included in METPI) was added by the
authors. In his works, Hudson uses the word ‘factor’; however, we renamed this
to ‘dimension’ to prevent confusion over usage in reports of exploratory factor
analysis.

Personal Attributes (PA)

Mentors must possess several personal attributes in order to promote
their mentees’ progress in acquiring the skills necessary for teaching and class-
room management. The mentoring process can be strengthened by recognising
that learning takes place in a social context, and a mentor’s personal attributes
facilitate this learning. According to Hudson et al. (2005), mentors must be (1)
supportive, (2) attentive, and (3) willing to discuss specific teaching practices
and should (4) provide their mentees with a positive attitude toward teaching
key learning areas, (5) provide their mentees confidence in teaching, and (6)
support the mentee in thinking constructively about improving instructional
practices.

System Requirements (SR)

The work of each school and all stakeholders within a school system is
influenced by a network of interconnected levers from the macro-level (e.g.,
legislation, curriculum) to the micro-level (e.g., teacher accessibility to parents)
that form school policies that balance normative measures with teacher au-
tonomy. Knowledge and understanding of system requirements (Hudson et al.,
2005) can be identified as an important part of the mentees career develop-
ment in their generic and subject (specialist) track. University teachers do not
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necessarily have all the most recent information from the field, so providing

information about system requirements by teaching mentors is a must.

Pedagogical Knowledge (PK)

Pedagogical knowledge developed at university and tested and devel-
oped in the school environment is essential to support effective teaching. Men-
tors must have pedagogical knowledge to guide their mentees in a range of
generic and specific instructional practices. Eleven mentoring attributes and
practices can be associated with Pedagogical Knowledge to develop specific in-
structional practices (Hudson et al., 2005): (1) planning for teaching, (2) time-
tabling, (3) preparation, (4) teaching strategies, (5) classroom management, (6)
questioning skills (7), assisting with problem-solving (8), content knowledge,
(9) implementation, (10) assessment, and (11) providing viewpoints.

Modelling (MOD)

Mentees’ teaching skills are learned more effectively when they observe
and try out for themselves the teaching practices and models applied by their
mentors. Just as important as observing the art of teaching is observing ques-
tionable, outdated, and flawed classroom practices and incidents, which can
help student teachers to avoid these in their practice. Eight attributes and prac-
tices can be associated with modelling instruction (Hudson et al., 2005): (1)
enthusiasm, (2) teaching, (3) effective teaching, (4) rapport with students, (5)
hands-on lessons, (6) well-designed lessons, (7) classroom management, and
(8) syllabus language.

Feedback (FB)

Mentors who provide honest feedback enable pre-service teachers to re-
flect on and improve their instructional practices and behaviour. Six character-
istics and practices that can be associated with the feedback factor for mentees’
instructional development, which requires a mentor, are as follows (Hudson et
al., 2005): (1) to set expectations, (2) to review lesson plans, (3) to observe and
reflect on practice, (4) to provide verbal feedback, (5) to provide written feed-
back, and (6) to assist the mentee in evaluating teaching practice.

Information and Communication Technologies ICT (New)

ICT is a new dimension, consisting of seven statements that were not part
of the Hudson framework. Four statements related to pedagogical ICT knowl-
edge and three to ICT modelling. The reason for inclusion was the importance of
ICT as a ubiquitous tool in education, affecting all aspects of school life.
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Aims and scope

It is suggested that more attention should be paid to preparing students
and mentors for their role in the practicum (Leshem, 2012), which is the re-
sponsibility of faculties/teacher education institutions. To do this, they need
feedback from mentors on all issues related to a practicum and feedback from
mentees on their experiences visiting schools. Teacher educators can often gain
insight into the quality of practice from written reports or interviews. However,
it is often beneficial to have a standardised instrument to quickly identify miss-
ing and weak parts of the practicum and bring them to the mentors’ attention.

Since school-based practice is rapidly evolving and there is no adequate
original or translated instrument in the Slovenian language and context to
monitor mentoring in an educational setting, we set ourselves the challenge of
compiling such an instrument. Such an instrument provides the opportunity
to test teaching practicum in an international constructivist mentoring frame-
work (Hudson 2004a, 2004b, 2005; Hudson et al., 2005). However, the asso-
ciated instrument, called Mentoring for Effective Primary Science Teaching
(MEPST), as a foundation that specifically addresses five major factors essential
to pre-service teachers, namely personal attributes (PA), system requirements
(SR), pedagogical knowledge (PK), modelling (MOD), and feedback (FB), was
not adequate for our preservice teacher population. The reasons for the ad-
aptation and validation of the original Hudson’s 34-item MEPST instrument
(Hudson, 2004a, 2004b; Hudson et al., 2005) can be summarised as follows: (1)
Hudson’s original instrument aimed to assess various dimensions of mentoring
for elementary school science education, and our goal was to extend it so that it
could be used to assess secondary and non-science placements; (2) the original
instrument does not include ICT, which is ubiquitous in education today; and
(3) the existing instrument was validated to test whether it was still valid 15
years after its development.

Following the above-stated reasons, the present work’s main goal was to
validate the existing MEPST instrument, adapt it, and validate the instrument
tentatively named the Mentoring for Effective Teaching Practicum Instrument
(METPI). The importance of having such an updated instrument for pre-ser-
vice teacher educators is twofold. The first is descriptive to allow recognition of
actual sources of problems in the mentee-mentor relationship, and the second
is prescriptive. Thus, specific and general recommendations for the mentee,
mentors, university lecturers, and other stakeholders could be derived from
the findings to encourage reflection and suggestions for the future. Addition-
ally, following Lawson et al’s (2015, p. 392) suggestion and following Lawson et



C-E-P-S Journal | Vol.13 | N°3 | Year 2023

al’s (2015, p. 392) suggestion, ‘more large-scale studies are needed in the field in
order to provide greater insight into teaching practicum’

Method

To obtain answers to the question of interest, a quantitative, non-exper-
imental methodology based on pre-service teachers’ self-reports of their teach-
ing practice was used to validate the instrument. No names or school names
were requested to ensure anonymity.

Sample and sampling

The research was conducted among 4"-year pre-service teachers of vari-
ous subjects at the University of Maribor in Slovenia, who are required to visit
primary and secondary schools for two weeks annually. The whole population
of such students at the University of Maribor is approximately 250; however, we
would like to apply the instrument to the assessment of practicum for future
generations. At the schools, they are accompanied by a teacher-mentor from
the subject they are studying. We distributed an anonymous paper-and-pencil
questionnaire to approximately 200 students, mostly between the ages of 22
and 23, from the three teacher preparation faculties at the University of Mari-
bor after their return from the teaching practicum. The names and syllabi of
the teacher preparation courses including mentorship differ between faculties,
but their aims are for the greatest part similar. However, not all 200 returned
these questionnaires; of those that were returned, only 105 questionnaires (94
females) were completed. Thus, the response rate was 53%, which is well above
the acceptable numbers reported in refereed journals (Johnson & Owens,
2003). Nevertheless, self-selection and convenient sampling can be regarded as
the biggest weaknesses of the study.

Structure of the questionnaire

The questionnaire as a data collection instrument consisted of three
parts: the first part asked for information about the demography, mentor teach-
er and feedback from the classroom. It has 10 items asking, for example, the
subject of mentoring, gender, and similar. The second, 36-item part asks for
the student’s experience with the mentor. The order of the items covering all
six dimensions was random. The second part comes in two copies, allowing
each two-stream student to answer about two mentors of different subjects if
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applicable. The third section consisted of an item asking respondents to indi-
cate whether they would choose the same mentor again, including an explana-
tion or rationale. Only the second, central part is considered in this paper. All
items included in the questionnaire are presented in Tables 2, 3, 4, 5, 6, and 7.
Data sets are available online under the CC licence in the ZENODO database
(Ploj Virtic et al., 2021b).

Creation of the 62-item initial questionnaire about the students’
experiences with the mentors

The framework includes six dimensions, five applied from the MEPST
instrument and included in an adapted version in the METPI. The sixth ICT
dimension was added by the authors. In his works, Hudson uses the word ‘fac-
tor’; however, we renamed this to ‘dimension’ to prevent confusion over usage
in reports of exploratory factor analysis.

In the first phase, the original 34-item MEPST instrument by Hudson et
al. (2005) was revised and expanded to 62 items. The new items were included
after the discussion of the experts, authors of the paper, all employed as univer-
sity teachers who had previous experience in mentoring for their content evalu-
ation when items were not yet used. The dimensions of the MEPST instrument
were used as organising concepts, to be in the first phase expanded and later
shortened following the procedures of descriptive, principal component, and
confirmatory factor analysis. The adaptation process shown in detail in Appen-
dix A was performed by taking the following steps: (1) Deletion of three items
from the 34-item Hudson et al. (2005) instrument, based on the redundancy of
items; (2) Addition of twenty-four items from Hudson (2004a) that were not
included in Hudson et al. (2005); (3) Addition of 17 new items created by the au-
thors to Hudson’s existing five dimensions; (4) Addition of 7 items in a new ICT
domain created by the authors; (5) Rephrasing the items by removing the word
‘science’ from them to make the instrument more universal; and (6) Changing
a five-point Likert scale with ‘strongly disagree—strongly agree’ anchors to a
six-point scale reflecting the frequency of an experience. The random order of
items was used in all studies considered.

A six-point scale was used with the ranks of no opinion (o), never (1),
rarely (2), sometimes (3), often (4), and always (5). The scale differed from the
‘strongly disagree-strongly agree’ format used by Hudson et al. (2005). The rea-
son for this change was the desire to record not only agreement or disagreement
with the statements but also the frequency of occurrence so that possible future
interventions could be made to the practicum as needed based on the findings.
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Procedure and Data analysis used in transition of MEPST to
METPI

The data analysis adhered to the following procedure.

Data collection and clearing of data

Responses collected with a paper-and-pencil 62-item instrument were
transferred to a spreadsheet manually. After the initial inspection of the data matrix,
all data were analysed to identify respondents with large portions of missing data,

outliers, and those who responded automatically by following the same pattern.

Calculation of descriptive statistics

Based on the frequency of the responses, the means (M), standard devia-
tions (SD), modes (Mod), and medians (Med) were calculated and are reported
in Tables 2, 3, 4, 5, 6, and 7. The calculated measures of central tendencies were
interpreted in terms of the main heading, which stated ‘How often do you think
your mentor... followed by the responses for each statement. Therefore, inter-
pretations were ranked: (1) below 2.00, as not at all and at a very low level, (2)
from 2.00 to 2.59, as rarely or at a low level, (3) from 2.60 to 2.99, as sometimes
or at a medium level, (4) 3.00 to 3.74, as often or at a high level, and (5) 3.75 and
above, as always or at a very high level.

Validity of the scales, Principal Component Analysis (PCA),

Confirmatory Factor Analysis (CFA) and Reliability Analysis

The content validity of the scales was assured by the use of previously
tested items and consultations of experts from the field during the formation of
the 62-item questionnaire.

PCA, CFA, and Reliability Analysis were used to assess each of the six
organising dimensions. All dimensions were assessed dimension by dimension.
In the exploratory phase, PCA analysis was used to extract component load-
ings, and in combination with the procedure, Cronbach’s alpha if item deleted,
offered by SPSS, used to shorten the questionnaire by the exclusion of the re-
dundant items. After that, CFA follows with procedures to confirm the theo-
retically predicted dimensions (latent constructs).

The analysis of the collected data followed the traditions of Exploratory
Factor Analysis (EFA) (Field, 2013). Each of the six theoretically predicted con-
structs was explored and tested separately for uni-dimensionality and reliabil-
ity. Principal Component Analysis was used to test the uni-dimensionality, and
Cronbach’s alpha was calculated as a measure of reliability.
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Correlations between the potentially extracted components from each
of the dimensions revealed by PCA were reasonably expected; therefore, Direct
Oblimin rotation was chosen. Component loadings below the threshold of .5 and
significant loading on two or more components were considered as exclusion cri-
teria for an item to be included in a component. An initial criterion for retaining
a component in cases where two or more components were extracted within an
explored dimension was an eigenvalue above one. All Eigenvalues were later com-
pared to values generated by the Parallel Analysis Engine, following Patil et al.
(2008), as a criterion for retaining a component. Several methods determine how
many components to retain after PCA (e.g., eigenvalue > 1, scree plot review). Re-
cently, parallel analysis has been preferred. The computer program creates a ran-
dom data set with the same number of observations and variables as the original
data and calculates the theoretically predicted eigenvalues. If the eigenvalues cal-
culated by a program are larger than the eigenvalues of the PCA, it only means that
such components are mainly random noise and should not be retained. The reli-
ability of the components was calculated in terms of Cronbach’s alpha (see Table 1).

Confirmatory Factor Analysis (CFA) using AMOS 27 software was cho-
sen to test the fit of the data to the hypothesised dimensions (e.g., personal
attributes represented as latent variables). Measurement models for which all
items from a questionnaire will be subjects of EFA in search of unidimensional
latent constructs or PCA in search of a combination of items explaining maxi-
mal variance were not performed. The reasons were twofold. The first was a
too small sample (N = 105) to allow conclusions inside reasonable confidence
intervals, and the other was that we want to follow Hudson’s dimensions as well
as established theoretical frameworks.

Table 1
Reliability of constructs and question numbers related to the dimensions for the

initial 62-item questionnaire

Cronbach’s Alpha values

Dimensions Question no. Number i i

. of items A_II items in From After

this research Hudson PCA

Personal attributes 1,9, 11, 20, 23, 32, 34, 41, 55, 57, 59, 61 12 .92 .84 93
System requirements 2, 6, 12, 19, 35, 36, 38, 43, 52, 60, 62 n .86 .67 .81
Pedagogical 3,7, 22,24, 25, 26, 27, 28, 29, 33, 40, 18 93 o 9
knowledge 42, 44, 45, 49, 51, 53, 58 ’ ’ ’
Modelling teaching 4 27 29 4g 54, 56 6 81 76 83
strategies
Feedback 5,8,15,17, 21, 46, 47, 50 8 74 .75 81
ICT 10, 13, 14, 16, 18, 30, 31 7 .95 - .87

Note. The original items from Hudson used in our model are in italics; items included in CFA are in bold. All
constructs used in the present study proved to be moderate to highly reliable, with Cronbach’s alpha > .80.
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Results

In the first step, measures of central tendencies were calculated. This
was followed by PCA with Direct Oblimin rotation. Means, Standard devia-
tions, Modes, Medians and reported, as well as factor loadings, Eigenvalues,
and the percentage of explained variance, are provided in Tables 2, 3, 4, 5, 6, and
7. Descriptive statistics for experiences with mentors on all items are presented
in Table 3. Each dimension was initially tested by the inclusion of all items in
the PCA. Based on the exclusion of items that did not meet thresholds, we were
left with 36 items in six constructs, as presented in Table 3. The order of the
constructs based on group means is as follows: Feedback (M = 4.45; SD = .15),
Personal attributes (M = 4.34; SD = .22), Modelling (M = 3.88; SD = .45), System
requirements (M = 3.76; SD = .29), Pedagogical knowledge (M = 3.72; SD = .26)
and ICT (M = 2.73; SD = .11).

Fit indices were calculated both for a sample with random missing data
and when all respondents with missing variables were deleted (Kline, 2011).
Among the offered Fit Measures and Indices for CFA (Byrne, 2016), our choic-
es were as follows: (1) the likelihood-ratio Chi-square index (basic absolute fit
measure), and the Chi-square to degrees of freedom ratio (CMIDF or x2/df <
3); (2) Comparative Fit Index (CFI), with values closer to one indicating a better
fitting model; (3) Standardised Root Mean Square Residual (SRMR), and Root
Mean Square Error of Approximation (RMSEA), with an acceptable range of
.08 or less.

For improvement of the unidimensional models, two procedures as pro-
posed by Byrne (2016), were examined: (1) inspection of the standardised re-
sidual covariance matrix and (2) application of the modification indices. Based
on the examination of values, error terms were connected within some of the
constructs.
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Feedback

Two components were extracted for feedback (see Table 2). The first com-
prises statements on immediate feedback and the second on delayed, written
feedback. Only the first component was considered for CFA analysis, because
two items forming the second component were also cross-loaded on the first
component. The outcomes of the one-factor model test of the first component
(with excluded FBs) resulted in excellent goodness-of-fit indices (y2/df = 1.419;
CFI = .987; RMSEA = .065; SRMR = .032).

Table 2

Measures of central tendencies and factor loadings for Feedback dimension of
experiences with mentors (N = 105). Responses to the question: How often did
your mentot...?

()]
Feedback (FB-1) - Cronbach Alpha = .81, = e B
Variance = 42.77, Eigenvalue = 3.42 g M b = SD PC1  Reference
FBI17 ... observe you in class when you Hudson et al.,
were teaching? ! 458 5 5 069 82 2005
FB50 ... provide you with oral feedback Hudson et al.,
on your teaching technique? 0 4% 5 5 077 8 2005
FBS ... observe you teach before providing Hudson et al.,

feedback? 3 44 5 5 08 .82 2005

(o e et o 4z s s om g L
L:eE;EéHir:g;/;ewyourlesson plans (before 0 420 5 5 100 ;I(L)Jg;onetal.,
o e ety 1 38 4 4 0 g3 Hedoneral
()]
-2) - = = °
Variance = 1792, igemae 143 & M & & s pcz Reference
e I LA

FB46 ... provide electronic (by means of
emailed feedback. etc.) feedback on my 7 2.37 2 1 145 .86 New
teaching?
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Personal attributes

Two principal components were extracted for personal attributes (see
Table 3). According to the parallel analysis, ten items form one principal com-
ponent (positive attitudes), while the second (flexibility) component could not
be retained. The outcome of the one-factor model test of the first component
resulted in appropriate goodness-of-fit for most indices (y2/df =1.936; CFI = .946;
RMSEA = .101; SRMR = .051).

Table 3

Measures of central tendencies and factor loadings for the Personal Attributes
dimension of experiences with mentors (N = 105). Responses to the question:
How often did your mentor...?

()]
Personal attributes (PA-1) - Cronbach Alpha=.93, £ 2 3
Variance = 55.24%, Eigenvalue = 6.63 E M b £ S0 PCl Reference
PA 34_ ... appear to be comfortable discussing 0 469 5 5 061 76 Hudson et al.,
teaching? 2005
PA 11 ... instil positive attitudes in you towards Hudson et al.,
teaching your subject(s)? 0 450 5 5 077 .17 2005
PA 41 ... make you feel more confident as a Hudson
teacher? 0O 448 5 5 080 .83 2004a
PAS7... instil confidence in you to teach? 0 444 5 5 083 .87 ;'gg;o” etal,
PA 2Q ... show sympathy towards you when your 4 443 5 5 084 75 New
teaching lesson did not play out as planned?
PA 55 ... show support when you were teaching Hudson et al.,
your subject(s)? 0 431 5 5 08 78 2005
PA 23 ... encourage you to teach? 3 430 5 5 094 86 ;'5‘8;0” etal.,
PA 59 ... attentively listen to you on teaching 0 422 4 5 096 62 Hudson et al.,
matters? 2005
PA 9 ... inspire you to teach? 2 417 4 5 099 85 New
; . Hudson
>
PA 1... address your teaching anxieties? 5 3.87 4 4 096 .70 20043
()]
Personal attributes (PA-1) - Cronbach Alpha=.93, £ e 3
Variance = 55.24%, Eigenvalue = 6.63 E M = £ SO PC2 Reference
PA 61 ... allow you flexibility in planning for teach- 0 453 5 5 075 Hudson et al.,
ing? 2005
PA 32 ... allow you to teach as often as you want Hudson et al.,

to? 0 435 5 5 082 .92 2005
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Modelling

The outcome of the one-factor model test of the modelling (see Table 4)

component, with exclusion of item MOD3y, resulted in excellent goodness-of-
fit for most indices (y2/df = 1.174; CFI = .995; RMSEA = .043; SRMR = .0315).

Table 4

Measures of central tendencies and factor loadings for the Modelling dimension
of experiences with mentors (N= 105). Responses to the question: How often did

your mentor...?

(o)}
Modelling - teaching strategies (MOD) - Cronbach £ 2 B
Alpha = .83, Variance = 52.21 Eigenvalue = 3.13 g M = b SD  PC1 Reference
MOD39 ... use the professional language of the Hudson et al.,
specific subject? 0 42 4 > 087 66 2005
MOD37 .. use hands-on teaching materials? 0 418 4 4 084 ;'gg;on etal,
MOD4 ... model effective classroom management Hudson
when teaching? ! a5 4 5 092 4 2004a
MOI_348 ... display enthusiasm when teaching the 2 210 4 5 096 73 Hudson et al.,
subject? 2005
MOD56 ... model different teaching strategies for Hudson et al.,
teaching the subject? ! 375 4 3 10785 2005
MOD54 ... model (show) how to teach difficult Hudson et al.,
concepts (aspects)? > 315 3 3 1z 78 2005
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System requirements

Regarding system requirements (see Table 5), two components were ex-

tracted. According to the parallel analysis, ten items form one principal com-

ponent, while the second component could not be retained. The outcome of the

one-factor model test of the first component, with the exclusion of item SR38,

resulted in appropriate goodness-of-fit for most indices (y2/df = 3.256; CFI = .922;

RMSEA = .151; SRMR = .052).

Table 5

Measures of central tendencies and factor loadings for the System Requirements

dimension of experiences with mentors (N = 105). Responses to the question:

How often did your mentor...?

249

()}
System requirements (SR-1) - Cronbach k= T k]
Alpha = .81, Variance = 42.20 Eigenvalue = 4.64 g M g £ SD PCl Reference
SR4_3 ... explain Fo you how the school deals with 1 397 4 4 096 61 New
barriers to learning among learners?
SR35 ... discuss whgt is (lexplected (requlremgnts) 1 391 4 5 101 81 New
from you by the university in terms of teaching?
SR12 ... discuss the aims of teaching your Hudson et al.,
subject? 1 3.87 4 4 097 .70 2005
SR36 ... assist you with scheduling your lessons? 3 383 4 5 109 .83 ;Igg;on etal,
SR38 ... explain what the school requires from 2 335 3 3 127 New
you as a student teacher?
SR6 ... discuss the school policies used for . Hudson et al.,
teaching? 1 324 3 3 106 .71 2005
()]
System requirements (SR-2) - Cronbach £ kA 'g
Alpha = .77, Variance = 11.41 Eigenvalue = 1.26 g M = = SD PC2 Reference
SR60 ... lshow you an example of an annual 0 391 4 5 138 66 New
teaching plan for the subject?
SR2 ... explain the school policy (code of conduct 0 372 a4 4 110 New
of teachers) to you?
SR52 ... explain how the school promotes paren-
tal involvement in their children’s education? 0 3273 42 New
SR62 ... explain the school’s Disciplinary Code 1 326 3 2 140 95 New
to you?
SR19 ... explain the curriculum to you? 0 308 3 32 141 .66 Hudson et al.,

2005
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Pedagogical knowledge

Three components were extracted related to pedagogical knowledge (see
Table 6); however, only the first component could be retained after the parallel
analysis. The outcome of the one-factor model test of the first component, with
exclusion of items PK28 and PKs1, resulted in excellent goodness-of-fit-indices
(y2/df = 1.433; CFI = .971; RMSEA = .067; SRMR = .043).

Table 6

Measures of central tendencies and factor loadings for the Pedagogical
Knowledge dimension of experiences with mentors (N = 105). Responses to the
question: How often did your mentor...?

()]
Pedagogical knowledge (PK-1) - Cronbach = g 'g
Alpha = .90 Variance = 48.50, Eigenvalue =8.75 & M £ £ SD PCl Reference
PK42 ... give you clear guidance for planning to 2 409 4 5 095 72 New

teach your lessons?

PK26 ... ass_lst you |r_1 reflecting on improving 1 407 4 4 090 6 Hudson et al.
your teaching practices? 2005
PK24 ... discuss with you the (content) knowl- Hudson et al.

2 376 4 3 107 .68

edge you need for teaching your subject(s)? 2005
PK40 ... develop your strategies for teaching? 3 375 4 4 100 .65 I—;:)%s;n etal.
PK28 ... assist you in developing your teaching 1 370 4 4 099 Hudson et al.
strategy? 2005

PK29 ... give clear expectations regarding the

way you should teach your subject(s) 1 362 4 4 101 72 New

PK22 ... assist you in implementing different Hudson et al.
teaching strategies? 0 361 4 4 U8 .57 2005

PK5T1 ... discuss with you questioning skills for Hudson et al.
effective teaching? 2 361 4 4 10 2005

PK44 ... assist you with preparing your lessons? 2 35 4 3 117 .84 New

PK53 ... assist you with classroom management Hudson et al.
strategies for teaching? 1347 3 3 106 81 2005

PK58 ... share with you areas which he/she

(mentor) finds difficult to teach? 0 332 3 5 136 66 New

PK25 ... guide you with your lesson preparation? 0 330 3 3 124 78 g‘é‘és;’” etal.
()]

Pedagogical knowledge (PK-2) - Cronbach ] 2 'g

Alpha = .62, Variance = 6.76, Eigenvalue = 1.22 é M £ £ SD PCZ Reference

PK27 ... reiterate the need to have well-designed 0 400 4 4 087 New

activities for the learners?

PK45 ... show expertise in effectively teaching Hudson et al.,
his/her subject? 4 390 4 4 103 6 2005

PK?7 ... assist you in finding teaching resources? 2 351 4 3 115 83 New
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()]
Pedagogical knowledge (PK-3) - Cronbach = T S
Alpha = .76, Variance = 6.17, Eigenvalue =111 4 M £ £ SD PC3 Reference
PK33 ... provide you with strategies to solve Hudson et al.,
teaching problems that you encountered? 2 408 4 4 096 2005
. Hudson

D a
PK3 ... show content expertise? 0 398 4 4 094 7 20043
PK49 ... show you how to assess the learners’ Hudson et al.,
learning effectively? 2 394 4 5 100 2005

ICT

Concerning ICT (see Table 7), only one component was extracted,

showing uni-dimensionality and a high proportion of explained variance. The
outcome of the one-factor model test resulted in excellent goodness-of-fit indi-
ces (y2/df = 1.513; CFI = .989; RMSEA = .0205; SRMR = .0216).

Table 7

Measures of central tendencies and factor loadings for the ICT dimension of
experiences with mentors (N = 105). Responses to the question: How often did

your mentot...?

(o)}

- = i = < k] °
I(_:T Cronbach Alpha =.95, Variance = 75.60, z M S 3 SD  PCl Reference
Eigenvalue = 5.29 £ = =
ICT10l... discuss WI'Fh ygu how to use ICT for 1 288 3 3 119 84 New
teaching and learning in your lessons?
ICT$O ... display (ICT) expertise to teach the 2 275 3 3 2 91 New
subject?
ICT13 ... assist you with using ICT in non-
traditional (innovative) ways for teaching and 4 275 3 3 119 .86 New
learning in your lessons?
IClT31 ... develop your strategies for teaching 3 265 3 2 108 82 New
with ICT?
ICTI16 ... show you how to use ICT for teaching 2 263 3 3 120 86 New
and learning?
ICT14 ... model how to use ICT for teaching and 5 260 3 3 3 89 New
learning?
ICT18 ... discuss how to use ICT in non-
traditional (innovative) ways for teaching and 4 256 2 2 114 90 New

learning your lessons?

The new questionnaire is presented in Appendix B.
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Discussion and conclusions

Following the general aim to construct an instrument allowing assess-
ment of feedback of the teaching practicum regardless of the study stream of
the preservice teachers, the work on the task and outcomes are discussed. After
reviewing the literature on mentoring in teacher education and preliminary
testing of our adapted 62-item questionnaire on the population of pre-service
teachers who completed their teaching practicum, it became clear that the in-
strument needed adaptation. Through the application of PCA, it was found that
four theoretically predicted dimensions out of six were not unidimensional,
and some of the items did not load exclusively on one component or above the
threshold of .6, which had been set as the threshold value. After cleaning up the
instrument by deleting redundant items, 36 items remained in six dimensions,
five of which were from Hudson’s work, and one (ICT) was added. The theo-
retical background and rationale for including these dimensions in an instru-
ment are provided in the Introduction section. It should be mentioned that we
changed the term ‘factor’ to the term ‘dimension’ to avoid confusion between
the names of the latent variables (constructs) and the results of factorial analy-
ses. Based on the changes to Hudson et al’s (2005) MEPST instrument and the
removal of the word ‘science; the revised instrument was renamed the Mentor-
ing for Effective Teaching Practicum Instrument (METPI). With this change,
the instrument appears to have the potential to be used beyond the elementary
science mentoring context. Therefore, the instrument can be used in evaluat-
ing a teaching practicum as part of different teaching programs that differ not
only between universities but also among faculties within a single university.
Beyond quantitative comparisons, such an instrument can be used to improve
practicum at the individual levels, showing satisfactory and unsatisfactory as-
pects of a practicum as a sharing experience of a student and mentor.

All six constructs have Cronbach’s alphas above the value of .80; three of
them are equal to or higher than .go. These alphas can be considered good or
even very good and show adequate reliability of the revised instrument (Field,
2013). When comparing Cronbach’s alphas of the items of the original Hud-
son instrument, after PCA, the reliability of the newly adapted questionnaire
is greater in four of the five constructs, and in one construct, the difference is
negligible at the .01 level. According to the findings, Hudson’s factors (dimen-
sions in our text) can be recognised as valid organising concepts. As such, items
can be adapted to different contexts, for example, asking about experiences in
one particular subject or at different school levels. What is noteworthy is that
the variation of the items reflects the same core idea of a dimension. Moreover,
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because dimensions are entities, it would be possible to ask only for one or an-
other dimension and omit the others.

From the results of the descriptive statistics, the highest positively re-
ported experience is an aspect related to personal attributes, while the lowest
is related to ICT. Even if descriptive values do not directly indicate the effects,
it can be argued that the personal attributes of a mentor seem to be crucial for
a positive experience for the mentee (See Table 3). The results show that men-
tees’ experiences as participants were positive on all five of the six constructs:
personal attributes, system requirements, pedagogical knowledge, modelling,
and feedback. ICT was the only construct that did not receive the attention it
could have. The implications of this finding and because of the ubiquitous use
of digital technologies should be the subject of follow-up research. It is sug-
gested that the METPI questionnaire, based on the MEPST model and tested
with the EFA and CFA, can be used in follow-up studies. This questionnaire
and its quality could be improved with evidence based on real data from inter-
national studies and feedback from mentors (Hudson, 2010). The other aspect
that should be considered is the possible difference between the establishment
of short- and long-term relationships between mentors and mentees (Kram,
1983; Kram, 1988; Lynn & Nguyen, 2020). In the context of the study, only a
snapshot of relatively short-term experiences was explored, with the possibility
that mentors were providing only a survival course for their mentees.

Two kinds of METPI use can be suggested. The first one is in large-scale
studies as an anonymous instrument to explore and find general patterns in
mentoring. The second use is as a part of the students” portfolio. In the sec-
ond case, university tutors could intervene to add missing dimensions to the
student’s pedagogical content knowledge and identify mentors working in a
‘laissez-faire’ mode.

The limitations of the study are diverse. The first involves the opinions
of the invisible majority, meaning those who did not respond to the question-
naire. The second is a comparative analysis of whether the instrument has ad-
equate qualities for each subject field and the generalisability of the findings
in the international arena. At this point, it is important to point out that some
potentially important factors were unintentionally not considered in the study
(Kline, 2011). The common method bias (Podsakoff et al., 2003; Podsakoft et al.,
2012) can hamper the results of this type of study; therefore, all measures were
taken to prevent it (Kline, 2011; Wolf et al., 2013). Due to the low number of
respondents, some analyses were omitted. For example, PCA and CFA on the
whole datasets and search for covariances between dimensions were not per-
formed. An additional drawback of using either type of scale is that it is difficult
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to infer the quality of the mentor-mentee relationship from the agreement and
frequency of an incident. In both cases, we obtain information about missing
parts of the practice. Therefore, we suggest that a follow-up interview be con-

ducted to address issues if they were identified through the initial screening.
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Appendix A
Numbered items as on the questionnaire for reference purposes
Appendix B

The revised 36-statement METP Instrument

Personal attributes (PA) (10 items)
Cronbach’s Alpha = .93, Variance = 61.94, Eigenvalue = 6.19

PAT... address your teaching anxieties?
PA9 ... inspire you to teach?
PAT1 ... instil positive attitudes in you towards teaching your subject(s)?
PA20 ... show sympathy towards you when your teaching lesson did not play out as planned?
PA23 ... encourage you to teach?
PA34 ... appear to be comfortable talking to about teaching?
PAA41 ... make you feel more confident as a teacher?
PAS5S ... show support when you were teaching your subject(s)?
PA57 ... instil confidence in you to teach?
PAS9 ... attentively listen to you on teaching matters?
System requirements (SR) (5 items)

Cronbach’s Alpha = .81, Variance = 56.44, Eigenvalue = 2.82
SR6 ... discuss the school policies used for teaching?
SR12 ... discuss the aims of teaching your subject?
SR35 ... discuss what is expected (requirements) from you by the university in terms of teaching?
SR36 ... assist you with time-tabling your lessons?
SR43 ... explain to you how the school deals with barriers to learning among learners?

Pedagogical knowledge (PK) (8 items)

Cronbach’s Alpha = .90, Variance = 60.28, Eigenvalue = 4.82
PK22 ... assist you in implementing different teaching strategies?
PK24 ... discuss with you the (content) knowledge you need for teaching your subject(s)?
PK25 ... guide you with your lesson preparation?
PK26 ... assist you in reflecting on improving your teaching practices?
PK28 ... develop your strategies for teaching?
PK29 ... give clear expectations regarding the way you should teach your subject(s)?
PK42 ... give you clear guidance for planning to teach your lessons?
PK44 ... assist you with preparing your lessons?

Modelling - teaching strategies (MOD) (5 items)

Cronbach’s Alpha = .83, Variance = 60.35, Eigenvalue = 3.02

MOD4 ... model effective classroom management when teaching?

MOD39 ... use the professional language of the specific subject?

MOD48 ... display enthusiasm when teaching the subject?

MOD54 ... model (show) how to teach difficult concepts (aspects)?

MODS56 ... model different teaching strategies for teaching the subject?
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Feedback (FB) (4 items)
Cronbach’s Alpha = .81, Variance = 64.31, Eigenvalue = 2.57

FB8 ... observe you teach before providing feedback?
FB17 ... observed you in class when you were teaching?
FB21 ... discuss the evaluation (assessment) of your teaching?
FB50 ... provide you with oral feedback on your teaching technique?
ICT (ICT) (4 items)
Cronbach’s Alpha = .87, Variance = 71.74, Eigenvalue = 2.87
ICT10 ... discuss with you how to use ICT for teaching and learning in your lessons?
ICT13 ... assist you with using ICT in non-traditional (innovative) ways for teaching and learning in
your lessons?
ICT16 ... show you how to use ICT for teaching and learning?
ICT31 ... develop your strategies for teaching with ICT?
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