Consortium internal evaluation report of the EACH programme

This report summarises the Consortium internal evaluation of the Erasmus Mundus Joint
Master Degree Programme Excellence in Analytical Chemistry (EACH) for the period 2022-
2024. The current evaluation is a follow-up for the previous EACH internal evaluation from
April 2022.

The internal evaluation addresses the following topics:

e Programmes’ content and structure.

o Assessment of teaching quality and learning environment (quality of labs and facilities).

e Students’ academic progress and graduation success - graduation and drop-out rate,
admission efficiency, career outlook after graduation.

e Sustainability of the EACH programme (especially without EU funding).

e Summary of the evaluation highlighting the strong points of the programme and the areas
that need improvements.

The internal evaluation is based on the following components:

e Feedback collected from the EACH students and alumni: summaries are available at
https://each.ut.ee/EACH/wp-content/uploads/Files/Student_Feedback Summaries.pdf.
Feedback forms sent to students at the end of 1st and 2nd study-year, and up to 12 months
after graduation are available at https://each.ut.ee/EACH/study-requlations/). Additional
feedback can be found from https://each.ut.ee/EACH/what-students-say/ and
https://each.ut.ee/EACH)/career-outlook/.

e External evaluation report prepared by the EACH programme Advisory Council in 2020
(https://each.ut.ee/EACH/wp-content/uploads/2021/11/EACH-Evaluation-Report-

2020 _COMM.pdf);

¢ Feedback from the EACEA (for third financing period) received for the interim report No 1
in October 2022, the interim report No 2 in April 2023, and comments received from our
desk officer, Teodora Docheva during her visit in November 2023.

1) EACH programmes’ content and structure

The EACH programme emphasises a highly practical approach with modules that complement
each other content-wise. The curriculum allows the four partner universities to leverage their
specific strengths and capitalise on their expertise. The graduates acquire a set of field-specific
competencies plus generic skills required of any analytical chemist suitable for today’s job
market and are prepared to succeed in academia and/or industry environment (see
https://each.ut.ee/EACH/career-outlook/).

The EACH curriculum undergoes annual evaluation by all four consortium full partners. The
details of EACH curriculum are outlined in the consortium agreement (see
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https://each.ut.ee/EACH/consortium/, Annex 4). There are two annual meetings — one in
November and the other in January — where the EACH programme council discusses the
developments/changes/modifications of the EACH curriculum.

The EACH curriculum is cohesive, and the courses are in a logical order and mutually related.
The courses that need to be taught together or in a special order have been organised
accordingly. The course volumes are appropriate within the 120 ECTS limit, with the master’s
thesis allocated 30 ECTS. The courses at University of Tartu (UT), the 1st year university for
all EACH students are aimed to provide a uniformly strong foundation in analytical chemistry.
The 1st year also includes courses with levelling activities, such as, the beginners lab course
and a course on basic calculation of analysis results. Both courses run in the first semester (in
parallel) and help to identify the topics where students (who come from different backgrounds)
need support. Additionally, the 1st year courses aim to prepare students for specialisation in
their 2nd year by offering targeted subjects tailored to each study track, e.g., LC-MS course for
students assigned for the Uppsala University (UU) study track and Introduction to
Electroanalysis for Abo Akademi University (AAU) track.

In the 2nd year, the EACH students will specialise in one of three areas: electroanalytical
chemistry and sensors at AAU; industrial analysis and process control at Claude Bernard
University Lyon 1 (UCBL); organic and bioorganic analysis, and advanced separation methods
at UU (see https://each.ut.ee/EACH/the-study-program/). The complementary nature of EACH
partner universities’ strengths justifies the mandatory mobilities — studying at a minimum of
two out of the four partner universities integrates a solid fundamental analytical chemistry and
metrology education with a strong practical component.

It is noteworthy, that in addition to traditional on-site courses, and nowadays also hybrid
lectures, two Massive Open Online Courses (MOOCSs) are included into the EACH curriculum:
"Estimation of Measurement Uncertainty in Chemical Analysis™
(https://sisu.ut.ee/measurement/uncertainty) and "LC-MS Method Validation™
(https://sisu.ut.ee/lcms_method_validation). These courses are integral components of the
EACH programme by now and they are available annually. As they are online courses, they
are available for, both, 1st and 2nd year EACH students. The incorporation of MOOCs into the
programme helps to equip students with essential skills for lifelong learning, and enhances their
IT competence. Moreover, an EACH student from intake 2021 (graduated in summer 2023),
Maico Lechner, is involved in the development team of our LC-MS Validation MOOC
(https://sisu.ut.ee/lcms_method_validation/) since 2022, and has made important contributions.

Feedback collected from EACH students and alumni indicates overall satisfaction with the

curriculum and their decision to enrol in the programme. One thing that the students/alumni
have pointed out in the feedback is the clear structure of the curriculum (please see more at
https://each.ut.ee/EACH/wp-content/uploads/Files/Student_Feedback Summaries.pdf).

Other positive points highlighted by the students and alumni are:

e The courses in the curriculum are useful, relevant, practical, and interesting.
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e The programme gives good career prospects (see https://each.ut.ee/EACH/career-outlook/).
e Students’ activities (thesis work, placements in research groups, Winter School tasks, etc.)
include cutting-edge research, which occasionally leads to high-level publications. Some
examples of the publications where EACH students have contributed:
o Publication put together based on a teamwork exercise done during Winter School 2022:
https://doi.org/10.1021/acs.analchem.2c03565.
oPublications related to thesis work: https://doi.org/10.3390/membranes12060569,
https://doi.org/10.1016/j.jelechem.2022.116785,
https://doi.org/10.1016/j.electacta.2021.138854,
https://doi.org/10.1016/j.talanta.2024.125996.
oPublications  done  during practical  placements in  research  groups:
https://doi.org/10.1021/acs.analchem.1c05510.

One of the main challenges of the EACH programme is the transition from year 1 to year 2.
This has several aspects:

a) Supporting the 1st year students in choosing a suitable study track. Efforts have been
made to simplify the study track selection process by providing the students with
comprehensive information about the study tracks. In addition to guidance on choosing
preparatory and supportive courses for each study track (see above), a document on study track
practicalities (compiled with the help of students and alumni) assists 1st year students in
selecting their study track (see more at https://each.ut.ee/EACH/practical-information/). We
also have a multi-step study track selection guidance process with different events for the 1st
year students:

e Introductory meeting with the academic coordinator in September of 1st study-year.

e Meeting with 2nd year academic leaders in mid-November of 1st study-year.

¢ Online meetings with 2nd year students and, if possible, alumni in December of 1st study-
year.

e Physical meeting with 2nd year students (if possible, also alumni) and professors in the
Winter School in January of 1st study-year.

The 2nd year students, alumni, and also academic leaders are also available for individual
discussions if the 1st years students have any additional questions. So far the study track
selection procedure has been very successful and all the students have been assigned to their
preferred 2nd year university. We attribute this to the elaborate guidance process, and the close
EACH community of current and former students and the consortium university staff members.

b) Providing sufficient information about the practicalities for the move from year 1 to
year 2. Mostly, this information is covered by the study track guidance process, and an
excellent job is done by the 2nd year students who during the winter school have a presentation
on practicalities on what to do and expect from moving to the 2nd year university. The most
important aspect regarding the practical move from year 1 to year 2 is that the 1st year students
need to get their acceptance letters and information packages from their 2nd year universities
as early as possible (March-April of the 1st study year), so that they can start preparing for their
move (apply for temporary residence permits, accommodation, etc.).
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¢) Provide guidance and help in settling into life at 2nd year universities. During the 2nd year,
the EACH students are integrated into local study programmes. Therefore, they are newcomers
in already established groups. This means, that information that is know for local students
might not be known to EACH students. It is important to help EACH students settle into a new
environment, to establish contacts with people who can answer their questions and give them
an overview on how they need to manage at their new university.

Another challenge pointed out by the students is the late start of the thesis work. Typically,
thesis projects are undertaken during the 2nd year of study, often in the final semester. The
EACH consortium constantly explores opportunities for joint thesis topics that would enable
students to initiate their research work during 1st year and continue it into the 2nd year. This
provides students with an extended timeline to work on their chosen subjects and further
enhances collaboration among the EACH partners. Additionally, 2nd year students receive
guidance from their respective universities on selecting thesis topics at the beginning of the
new study-year, facilitating the early initiation of thesis work for many students.

2) Assessment of teaching quality and learning environment

The teaching staff involved in the EACH programme are highly qualified and competent in
their respective fields. Usually, the teachers involved are practicing researchers and/or industry
representatives that provide the students with knowledge and skills on current scientific trends
and emerging topics, and industry needs.

In addition to local teachers the programme also involves visiting scholars who enrich the
selection of topics offered to students even more.

Some examples of the visiting scholars and their specific topics are:

e Prof. Todd Pagano (voted professor of the year in USA in 2012) from Rochester Institute of
Technology (RIT) has carried out a course on the advanced fundamental topics of
fluorescence spectroscopy at UT (annually since 2017). The course also includes a lab
component.

e Prof. Reiner Salzer from TU Dresden, Germany has an annual employability session at UT
for the 1st year EACH students where he teaches the students how to write a competitive CV
and motivation letter. Prof Salzer is a leading expert in Europe’s job market for chemists, see
e.g., doi.org/10.1002/chem.201804764 and doi.org/10.1007/s00216-014-8191-z.

e Dr. Lauri Peil from Icosagen Cell Factory, Estonia teaches a proteomics course since 2020.
The course gives a short overview on proteomics with emphasise on the analysis of proteins.
This course has proven to be very popular among the students, especially the students
assigned to the UU study track.

e Dr Anna Osterholm from Georgia Institute of Technology, Atlanta, USA has been teaching
at AAU for past three years on the topic of spectroelectrochemistry, electrochromism, light-
emitting electrochemical cells, and dye-sensitised solar cells.
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The EACH programme employs various teaching approaches aligned with the learning
objectives outlined in the courses (see http://each.ut.ee/EACH/the-study-program/). The aim is
to enhance, both, professional knowledge, and socio-economic skills of the students (i.e.,
critical thinking, teamwork, and a capacity for continuous learning through online courses).
The feedback from EACH students and alumni consistently reflects high ratings for teaching
quality and the overall study environment. Key aspects highlighted by the students and alumni
in the feedback collected by the EACH consortium regarding teaching quality and facilities
include:

e Teachers use different teaching approaches, such as flipped classroom, group work, student
presentations (slaid show, poster), and practical assignments. This provides the students with
professional knowledge and skills, and in addition also builds their socio-economic
competences.

e Teachers are experts in their respective fields.

e Teachers encourage discussion in classrooms and in course forums.

e Teachers are fair, helpful, and attentive to students' understanding of new topics.

e Teachers are approachable.

e The teaching facilities are good, and labs are well-equipped and modern (constantly
modernised).

Feedback collected by the EACH consortium is effectively communicated to teachers, offering
valuable insights for potential enhancements and adjustments to their courses. The programme
director is readily available to provide support and guidance to teachers involved in the EACH
programme.

The main complaint of the EACH students and alumni for the teaching has been insufficient
feedback on exam/test/assessment results. This is addressed by the EACH consortium in
following ways:

e Encouraging two-way communication between students and teachers that allows students to
ask questions and receive clarifications on areas of confusion, and teachers to receive
constructive criticism.

e Providing specific and actionable feedback to students, rather than general comments. This
helps students understand their strengths and weaknesses, and what steps they can take to
improve.

e Incorporating feedback received from EACH students and alumni into course design and
development. This helps to improve the overall quality of the programme and shows students
that their opinions and experiences matter.

e Make the feedback methods more diverse by using surveys, one-on-one meetings, and group
discussions. This way the gather student feedback gives a better view on student experiences
and opinions.

The teaching in the EACH programme is carried out in modern and up to date facilities in all
four universities. E.g., UT Institute of Chemistry (Chemicum) opened in 2009, The Faculty of
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Science and Engineering, incl. the department of analytical chemistry at AAU moved into a
new building (Aurum) in 2021.

The instruments that the students have access to during their studies in the EACH programme
are to a large extent the same that are used for research work. The instruments are mostly new,
often top of the line instruments, such as, HPLC-MS/MS, FT-ICR-MS, FT-Orbitrap, etc. The
instruments are continuously updated/upgraded, e.g., for the UT lab courses, new HPLC-
MS/MS, ATR-FT-IR, and GC-FID instruments have been acquired; at AAU, four new
potentiostats for electrochemical measurements were purchased, and UU recently acquired a
new CE and LC-MS/MS. All these new instruments are available for EACH students.

3) Students’ academic progress graduation success

The EACH programme continues to attract very good students with very high academic level.
The students are motivated and have a sufficient background for the programme. This can be
attributed to the relatively stringent admission requirements of the EACH programme. The
application score is determined by three factors: average grade of the previous study level
(yields 40% of the final score), motivation letter (yields 30% of the final score), and a
chemistry-related problem-solving test (yields 30% of the final score). Starting from the
admission for intake 2024 the proportion of the online problem-solving test was increased (used
to be 20%) and the proportion of the motivation letter decreased (was 40%). Additionally, the
questions in the problem-solving test were renewed for intake 2024. The implemented changes
will make the admission process fairer and ensure that only the best candidates are admitted to
the EACH programme.

The graduation rate of the EACH curriculum is high: from 122 students (from 7 intakes) 117
have graduated by now. It is also noteworthy that most of them graduated within the nominal
study-time, only three students required additional time to finish their studies due to challenges
caused by the COVID-19 pandemic.

The dropout rate for the EACH programme is low, with only 6 out of 157 admitted students
(from intakes 2015-2023) discontinuing their studies. It is worth mentioning that three out of
the five students dropped out or did not manage to join the programme due to temporary
residence permit or visa issues.

The high number of graduates and low dropout rate can be contributed to the clear structure of
the EACH curriculum, well-organized guidance at the first- and second-year universities, and
demanding admission procedure that brings students with very good academic background to
the programme.

EACH graduates are highly successful in obtaining a position after finishing their studies in
the programme. Almost 90% of the graduates have found a new position in only few months
after graduation - 54% as PhD students and 46% a job in their field. All EACH students undergo
an employability session during their studies in UT (see above). Since 2022, we have an
additional employability session that takes place during the Winter School (at the end of
semester | and semester I11) that is led by the alumni of the EACH programme. In this session,
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the alumni share their experience in obtaining their employment positions after graduation.
These sessions have proven to be very beneficial for EACH students: they direct the students
to start planning their future career early and give them valuable connections for this through
meeting the EACH alumni. An additional value of these sessions is that our alumni also feel
more connected to their previous study programme, so that they share information about
available positions at their current institutions more often.

The high employability rate of the programme also indicates that employers are happy with the
skill and knowledge that the EACH programme graduates provide. The students have praised
the prerequisites given by EACH curriculum for a successful future career (see more at
https://each.ut.ee/EACH/career-outlook/). Based on student feedback, most graduates feel that
EACH has markedly contributed to their ability to successfully enter the job market or acquire
a PhD position.

4) Sustainability of the consortium

Currently, the EACH programme is in its third funding period financed by the European
Commission. This funding has significantly helped to build the EACH programme and
community. Currently, the EACH consortium is preparing a new Erasmus+ funding proposal
(deadline for submission is February 2025) but all four partners intend to continue with the
EACH programme even after the end of the Erasmus+ funding (current funding will end in
2026). The structure of the funds and the student scholarship possibilities will change
significantly after the end of the EU funding and the sustainability of the programme will be
covered with other means.

An important factor for achieving sustainability is the EACH Fund. This can be used for
supporting the students and covering the consortium’s management costs. The finances to this
fund are committed by the partners and, very importantly, by the associated members (industry
and laboratories). All the associated partners have agreed to contribute financially by paying
salaries/stipends to students (during internships and/or thesis work).

In addition to the EACH Fund, the following will be employed:

e Every partner university’s support will include financial commitment to co-fund the
implementation of the programme. E.g., when the EU funding ends, UT will allocate funds
from its internationalisation budget to support the EACH programme. UT will also invest in
the development of on-line courses, which are possibly the best way of creating visibility for
the EACH programme.

e Every partner university will make efforts to increase the number of tuition-waiver
scholarships (state- or university-funded study places) for the programme.

e Linking the EACH programme to other professional consortia and organisations. This
process is already initiated, with links established to Euramet, Eurachem, MSC, etc. E.g.,
EACH programme is linked to the Estonian Center of Analytical Chemistry (ECAC,
https://www.akki.ee). ECAC funding can be used for supporting students who work on
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specific problems of interest to ECAC. Also, students can use instruments of available via
the ECAC infrastructure.

e Applying for funding possibilities available from different regional (NordForsk, Nordplus,
etc.) and Europe-wide (ESF LLP, etc.) programmes.

We also expected that in the future the EACH alumni (or their companies) will contribute to
the sustainability of the programme.

Perhaps the most challenging thing is to attract self-paying students to the EACH programme.
This could be boosted by offering some support to them ourselves. To support the EACH
students, we need to:

e Include EACH students into research projects and use the research money awarded to these
projects and work groups to support them (e.g., pay scholarships for students doing their
master’s thesis work under grant projects).

e Continue offering mobility support through different university/national schemes and
Doctoral Schools (e.g., the Johan Gadolin stipend scheme at AAU, the Centre of Excellence
"Sustainable Green Hydrogen and Energy Technologies" at UT, France Excellence Europa
Scholarship at UCBL, etc.).



5) Summary

Overall, the EACH programme is functioning well. The basis for the cooperation is the EACH
consortium agreement that also regulates the development of the curriculum. Thanks to a well-
prepared consortium agreement, the cooperation of the four partners has been good. The
improvements made to the EACH curriculum have been mainly initiated from student feedback
and by incorporating new and frontier research areas into the programme. The core team
members of the programme have remained same since the start of the programme (pointed out
also by the External Advisory council) which is a good base for continuity and helps to ensures
stability and progress.

Over the years, the EACH programme has gained a good worldwide reputation. This is mostly
visible through successful graduates, through student ambassadors and through the
participating associated partners. The non-academic internship providers are impressed with
the interns that come from the EACH programme and thus, are more willing to offer input (e.g.
internship places) to the programme. The latter is very important also for the financial aspect
(sustainability without EU funding) of the programme. We will try to maintain the status of the
programme and increase its visibility even more. Therefore, the EACH community is getting
stronger and as it grows, so does also its visibility grow.

The feedback received from our students, alumni, and also the external advisory council to the
EACH programme has been highly positive. The managing of the EACH programme has also
been praised by the EACEA — the response to our 1% interim report (submitted in Oct 2022)
was awarded with 92 points out of 100 - the highest score so far, and the 2" interim report got
also highly positive feedback. The EACEA have pointed out the quality and visibility of the
master programme is good, highlighting the following:

o excellent feedback from students;

e high-level research/master theses work conducted by students (that occasionally leads
to scientific publications);

e impressive career boost of students;

e well-functioning alumni/ambassador network.

Our goal is to continue to provide the best quality education that prepares top-level
professionals in analytical chemistry field.

The main areas to improve or to invest in the EACH curriculum in the upcoming years:

1. The coherent transition from 1% year to the 2" year of the EACH students. To achieve this,

the following aspects must be considered:

e The content of the curriculum must continue to be coordinated by the four partners.

e The levelling activities during the 1% year must prepare the students for their studies in the
programme.

e The 1% year as a whole must provide a sufficient base in analytical chemistry, metrology.

e The 1% year must prepare the students for the specific study tracks.



e The 2" year universities must integrate the EACH students into their local programmes
smoothly — they must provide guidance on courses, thesis topics, etc.

2) Finding more joint master’s thesis topics, S0 that our students could start their thesis work

as early as possible and the consortium members could build and strengthen their academic

collaboration.

3) Continue developing the general competencies and career choices for the EACH students
and alumni by offering the employability sessions to students and strengthening the EACH
network.

4) Writing funding proposals to help managing the programme, foremost, writing the EU
funding proposal for the fourth funding period of the EACH programme, to be submitted in
February 2025.

5) Continue working towards awarding of the joint degree. Since 2023, the consortium is
implementing a joint diploma supplement that is awarded with the national graduation
documents. The negotiations for issuing a joint degree are currently ongoing and we hope to
be able to award the first joint degrees of the EACH programme in 2025.

In the name of the EACH Academic and Management Board, May 21, 2024

/Loy

Ivo Leito
EACH programme director and academic coordinator
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