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Abstract. Solving today’s complex hydrological problems excelled in preparing graduates with the former ap-
requires originality, creative thinking and trans-disciplinary proach. Ashby (1972) noted “The incongruence between
approaches. Hydrological education that was traditionallythe discipline-oriented training which most students receive
teacher centred, where the students look up to the teachemd the mission-oriented activities in which many of them
for expertise and information, should change to better prewish to engage after graduation, is one of the causes of
pare hydrologists to develop new knowledge and apply itour present discontents with higher education. So there is
in new contexts. An important first step towards this goal isa need (if we can do it) to include in higher education
to change the concept of education in the educators’ mindssome experience which will help people to learn the art of
The results of an investigation to find out whether didactic [mission-oriented] sort of decision making which includes
training influences the beliefs of hydrology educators aboutscientific data, estimates of practicality, and a framework
their teaching styles is presented. Faculty of UNESCO-IHEof ethical principles”. Looking back today, this is a state-
has been offered a didactic certification program named uniment describing the predicament we are facing in hydrolog-
versity teaching qualification (UTQ). The hypothesis thatical education. Hydrology related challenges are by nature
UTQ training will significantly alter the teaching style of broad, local-specific, unique and multidisciplinary (e.g. Uh-
faculty at UNESCO-IHE from expert/formal authority traits lenbrook, 2006; Wagener et al., 2010). Solving them calls for
towards facilitator/delegator traits was tested. A first surveyskills that go beyond the knowledge that could be expected
was conducted among the entire teaching staff (total 101, reto be obtained by studying a single discipline as well as well
sponse rate 58 %). The results indicated that there are signifdeveloped integrative skills and a mix of competencies (Uh-
cantly higher traits of facilitator and delegator teaching styleslenbrook and de Jong, 2012). Note, that we apply a very
among UTQ graduates compared to faculty who were nowide definition of hydrology in this paper, which is following
significantly trained in didactics. The second survey whichthe terminology used in the UNESCO International Hydrol-
was conducted among UTQ graduates (total 20, response rategy Programme (IHP) and includes fields such as hydraulics,
70 %), enquiring after their teaching styles before and aftewater management/governance, aquatic ecology, sanitary en-
UTQ, corroborated these findings. gineering, water supply engineering and hydrological mod-
elling in a wider sense.

Largely due to tradition, world-wide higher education pro-
grams related to hydrology still remain very much discipline-
1 Introduction oriented entities: they focus mostly on the fundamental

knowledge of processes, theories and models, but often pay
In higher education two types of knowledge generation|jitje attention to training students in the art of applying these
approaches can be identified: discipline-oriented studiegg real-world problems. But we do expect the graduates to

and problem-oriented (mission-oriented) studies (Ashby,perform in the real world solving mission-oriented problems.
1973; Short, 2002). Traditional higher education institutes
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The discipline we term as hydrology is fast shifting its 1.1 Teaching styles
boundaries, challenging its practitioners and researchers to
change their approaches swiftly (Kleinhans et al., 2010). ItEach university teacher approaches teaching in a unique
has been long accepted that the “science on which solustyle. Similar to any other profession like engineering or ar-
tions to present and future global water problems must bechitecture, teachers demonstrate different styles of interact-
based does not fall within the purview of a single discipline ing in their profession and possess different beliefs about
but rather is truly multidisciplinary and inherently interdisci- their approach. There have been numerous attempts to in-
plinary” (Jury and Vaux, 2005). troduce taxonomy to teaching-styles. Solomon (1966) at-

Solving a complex hydrological problem typically in- tempted a classification of university teachers using terms
volves several steps: (1) define, identify and analyse the problike “warm”, “flamboyant”, “dry”, etc. Bennett (1976) re-
lem, (2) identify or develop possible solutions and select theported a study including 1258 respondents from primary
optimal one and, (3) implement the solution. In the tradi- school education using a classification approach based on
tional classroom, we routinely forgo step 1 and often gloss-28 questions. Traditionally teaching-style studies have at-
over step 2 and spend considerable time on step 3. As atracted their share of criticism of being “confused with af-
example, students may spend time learning various simplififectation, denigrated as a kind of posturing to mask a lack of
cations of shallow water equation and how it is numerically substance, or tolerated as a natural manifestation of personal
modelled in one, two and three dimensions. While being es-eccentricities” (Eble, 1980).
sential fundamental knowledge for a flood modeller, this it- Towards the 1990's more formal classifications can be
self does not fully prepare a student to be a problem-solveseen in the didactic literature. Quirk (1994) used a four term
in a real-world environment. Making a good flood modeller classification (assertive, suggestive, collaborative and facili-
should start with exposing the students to the problem oftative) in his teaching-style taxonomy of clinical education
flooding, through means like case studies, examples and selfn medicine. Later Grasha (1994, 1996, 2009) developed a
guided exploration. This exposure stimulates the interest omore elabo-rate method based on five styles (expert, for-
the student to learn how to model floods as an important stepnal authority, personal model, facilitator and delegator) that
in flood modelling and flood management. This is an essendefine four clusters of teaching-styles: (Expert/Formal Au-
tial step that should not be hurried or treated superficially.thority, Personal Model/Expert/Formal Authority, Facilita-
The learning of fundamentals then comes as a logical stepor/Personal Model/Expert, Delegator/Facilitator/Expert).
in a sequence of steps in solving a tangible problem. Af- The expert teachers mainly concerned that the students
ter the fundamentals the students should be guided to revisiteceive correct information and are well prepared in their
the initially introduced problems and critically evaluate how discipline. In hydrology this is a teacher who focuses on
the modelling techniques they learned help solving the probteaching processes (e.g. evaporation, infiltration etc.), the-
lems and to identify the remaining knowledge gaps. At thisories (e.g. Richards equation), models (e.g. Green-Ampts
stage they should learn how their contribution could poten-model for infiltration), etc. Naturally, the style allows for
tially help solving a much broader flood management prob-the efficient transfer of knowledge. A main disadvantage is
lem that is multidisciplinary. Among others, skills such as that it focuses more on the outcome than on developing the
understanding the roles of different experts and effectivelythought process leading to that outcome. Tdrenal author-
communicating results with them and other stakeholders hagty teacher focuses on following relevant standards (e.g. using
to be covered. An in-depth discussion of the competencydesign codes for infiltration facility planning). A disadvan-
profile of hydrologists and other water professionals (i.e. T-tage of this style is that it can lead to rigid, standardized and
shape model) is provided by Uhlenbrook and de Jong (2012)inflexible teaching (Grasha, 1996).p&rsonal moddieacher

It is important to critically look at approaches to water ed- focuses on setting an example rather than prescribing (e.g.
ucation and take action where necessary to ensure that threemonstrates how a professional solves infiltration problems
hydrology education experience has an adequate degree bfy means of examples). The feeling of inadequateness if un-
“problem-oriented” skill development. One of the important able to live up to the standards of the instructor is a downside
actions in this regard is to give the students the freedom tmf this approach. Lastly, thiacilitator anddelegatorstyles
explore and develop knowledge and in the process to deportray the teacher as a guide, encouraging students to ex-
velop the necessary mission-oriented skills. Looking up toplore knowledge (e.g. let students explore by reading, web-
the teacher for expertise is not a model that fits very wellsearch, discussions, etc.). Less experienced students as well
with this paradigm. As the teachers’ approach to teaching in-as those unused to this approach may feel confused and di-
fluences the students’ development trajectories, it is useful taectionless with this autonomy.
look at how we teach hydrology in order to understand what Felder and Silverman (1988) in their popular paper at-
needs to be improved in hydrology education. While con-tempted to link psychological traits of students and their
tent is indisputably important in education, teaching styleslearning styles with teaching-styles. They concluded that
employed are also (if not more) crucial in problem-oriented “Learning styles of most engineering students and teaching
skill development. styles of most engineering professors are in-compatible in
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several dimensions. Many or most engineering students aré.3 University teaching qualification (UTQ) at

visual, sensing, inductive, and active, and some of the most UNESCO-IHE

creative students are global; most engineering education is

auditory, abstract (intuitive), deductive, passive, and sequen-

tial. These mismatches often lead to poor student perforEach year UNESCO-IHE enrols some two hundred MSc stu-
mance, professorial frustration and a loss to society of manydents largely from developing countries in Asia, Africa and
potentially excellent engineers”. This study and others sinceLatin America in its master programmes in the field of wa-
(e.g. Grasha and Yangarber-Hicks, 2000) have emphasizetdr and environment. The programmes and specialisations are
the importance of understanding the teaching and learningnainly engineering oriented, although some focus more on
styles to gain more insights into their interplay in the processsciences or have significant social sciences components. The

of university education. vast majority of these students are mid-career professionals
. . _ who, upon graduation, return to their countries and often play
1.2 Appropriate mix of teaching styles for hydrology? important roles in shaping the policy and practice in the wa-

) o ) ter sector in these countries. The fact that the graduates of
Effective education in the fields of hydrology needs a com- yNESCO-IHE end up in working in diverse geographical,

bination of teaching styles of expert, formal authority, per- oconomic and cultural settings makes it even more impor-

sonal model, facilitator and delegator. Take the example Ofan¢ 6 focus their education on the development of skills and

design of urban storm drainage systems: the students Shou%mpetencies (cf. Uhlenbrook and de Jong, 2012) as opposed

be able to understand the physical processes, theories goverpy merely delivering knowledge. The breadth and nature of

ing the flow of water in conduits and methods of calculation e \water problems they may have to solve in their profes-
(e.g. computer models). They may also need to understandions are so large and diverse that it is practically impossible
the engineering practice, norms regulation and standardsy equip them, during their education, with all the knowl-
Last but not least, there are skills beyond the technical asgqe and techniques needed to solve them. It is important for
pects that may best_ be conveyed by demonstrating to the styynESCO-IHE graduates to develop the ability to face, un-
dents how some things are done successfully through studygestand and solve water problems that are novel and chal-
ing real-world cases. Expert, formal-authority and personalygging |t is therefore our belief that in order to foster stu-
model aspects of teaching-styles could be useful for achievyat development in this direction, a shift of focus amongst

ing these. However, even for achieving these "basic” knowl-ye 5 ching staff from expert/formal authority traits towards fa-

edge and skills, in addition to traditional teaching, facilitat- jitator/delegator traits is necessary. While this may be seen
ing students to explore, construct and internalize knowledge ¢ 5 universal requirement in higher education, it is partic-

could be effective (Felder and Silverman, 1988). Facilitatorukmy important for the learning environment at UNESCO-
and delegator traits could be useful in this context. Facilitat-| £ que to its thematic-focus (water) and global mission, and
ing and delegation can also work for stimulating students forjis heterogeneous student population that is characterized by
learning by developing their interest to the subject. However, large cultural, ethnic, religious and language diversity.

the real need for these traits comes into play when the educa- |, 5rder to achieve this shift. and starting from 2010, fac-
tor is faced with the prob_lem of helping students develop theulty of UNESCO-IHE s currently offered a didactic cer-
advanced skills to effectively apply what they have leamed.jisication program named university teaching qualification
In the case of design of urban storm drainage systems, thesgytq), a programme aimed to develop didactic skills of the
may include: critically analyse a design, communicate theye,ching staff in the direction of facilitating active learning
essential aspects of a design to a multidisciplinary team of, higher education. The UTQ programme focuses on “con-

experts, develop a “feeling” for accuracy of modelling re- g,ctive alignment’, where the student constructs her/his
sults. These skills are also important when the students movg,, learning through relevant learning activities. It stimu-

to the next stage of their academic programme, namely, CONpytes the lecturer to create a learning environment that sup-
ductln_g scientific research toward_s writing a masters the_s'ﬁ)orts the learning activities appropriate to achieving the de-
(Pathirana et al., 2012). Encouraging the students to take inigjeq learning outcomes. In other words, the UTQ training in-
tiative in a supporting environment can help substantially ingngs to stimulate UNESCO-IHE faculty to develop failita-
developing such skills. In this context we argue that, while ,/qelegator teaching styles. A programme aimed to develop
one teaching-style is not inherently superior to others, it iSgigactic skills of the teaching staff in the direction of facil-
important for hydrology educators to also learn to be facili- jiating active learning in higher education. UTQ candidates
tators and delegators. This is particularly ?mpqrtant owing 0 5fter an introductory meeting with the UTQ coach — who is
the fact that hydrology educators were historically not very 5 qalified educationalist — participate in a refresher course
good at either. on didactics (total about 1012 h of contact time). Then with
the help of the coach they plan the UTQ portfolio activities.
They spend around 130 h, typically spread over a one year
period, compiling the portfolio, which is then assessed by a
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portfolio committee. The UTQ programme is described in However, this type of survey instrument is prone to be influ-
detail in Appendix B. enced by issues related to personal judgment of individuals.
The UTQ program is based on the theory of construc-The other alternative is to examine the differences between
tive alignment — a type of outcome based education, usedaculty who have undergone UTQ and those who did not.
for devising teaching and learning activities, and assessmerithis approach has the weakness that any non-randomness of
tasks, that directly address the learning outcomes intended iselection/volunteering of staff for UTQ might have an im-
a way not typically achieved in traditional lectures, tutorial pact on the results. After careful consideration of both ap-
classes and examinations (Biggs and Tang, 2011). Construgroaches, we decided to apply a combination of the two.
tive alignment is a combination of two principles: first, con-  First, we conducted a detailed survey on all faculty of
structivism, which states that learning, is an active, construcUNESCO-IHE and examined whether there are statistically
tive process where the learner actively constructs knowledgesignificant differences among the two classes (UTQ vs. oth-
Then there is the concept of “Aligned Teaching” stating thaters). Then we used a follow up survey among UTQ graduates
for effective learning the stated learning objectives, activi-to see if the outcome validates the results of the first survey.
ties for achieving those objectives and the assessment of the We based our analysis of teaching-style on the five styles
level of achievement should be consistent — or aligned — withdefined by Grasha (1996). In the first survey, we used the val-
each other. It stimulates the lecturer to create a learning enidated survey instrument comprising of 40 questions (Teach-
vironment that supports the learning activities appropriate toing Styles Inventory: Version 3.0, Grasha, 1996). We also
achieving the desired learning outcomes rather than focusinquestioned the participants on their academic background
on transferring on knowledge. In other words, the UTQ train- (teaching experience in years, current level of engagement in
ing intends to stimulate UNESCO-IHE faculty to develop fa- teaching as number of hours per year, field of expertise (un-
cilitator/delegator teaching styles. dergraduate major) of the respondent, previous experience in
After running the UTQ program for two years and pro- didactic training including UTQ, other programs like UTQ,
ducing about 20 graduates, we were interested to know theeminars and workshops). Further we also asked them to rate
impact of the program. An important logical step in this di- (on a five point scale) their inclination to have future didac-
rection is to understand the profile of the faculty in relation tic training and belief whether they will benefit from such
to UTQ and didactic training in general. Our working hy- training. Optionally the respondents could state their gen-
pothesis in this study was that UTQ training will signifi- der and geographical area where they did (a) most of their
cantly alter the teaching-styles of faculty at UNESCO-IHE schooling, (b) their undergraduate degree, and (c) their high-
in a direction that fosters learning styles that lead to theest post-graduate degree.
development of necessary skills to solve the broad, multi- In the second survey, after describing the nature of each
disciplinary and interdisciplinary problems in the water sec- style (after Grasha, 1996, p. 154, Table 4-1), we invited the
tor. We based our study on Grasha'’s (1996) teaching styl&JTQ graduates to assess their “level of belonging” to each
classification. The hypothesis translates then into a questionlass before and after UTQ training. Further we asked them
whether the UTQ program was instrumental in shifting the to provide descriptive answers to the following questions:

teaching styles from the expert/formal authority towards fa- ) )
cilitator/delegator traits. — What were the most important things you learned?

In the next secFion, we discuss the approa(_:h_we used t_o — What (if any) did you change in your classroom behav-
test our hypothesis. Then we present the statistical analysis  jor and interaction with students, compared to what you
of the data and the results. Finally, we discuss the results g pefore you followed the UTQ course?

and arrive at conclusions. We also discuss the limitations

of our approach, the possible peculiarities of the population — If yes, has your new way of teaching lead to improve-
(“"UNESCO-IHE faculty”) and the validity of the conclusions ments — for yourself and for the students? (Yes/No). In
beyond the population studied. what way?

— If nothing substantially changed, why not?

2 Methodology Further, we also asked the respondents to rate on a five

) ) ~ point scale whether they disagreed/agreed to the following
The most straightforward method for testing our hypothesispropositions.

is to examine the population before and after UTQ (treat-

ment). However, in the present case there are several prob- — The UTQ program was useful to you;
lems in using this approach. Unless the participants were
tested before UTQ (which had not been done) there is no
way of objectively ascertaining the changes between be- _ the UTQ trainer stimulated your learning;
fore and after. It is of course possible to question the UTQ

graduates about their personal “before” and “after” situation. — your colleagues stimulated your learning; and

— you learned new things during the course;
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— you have applied what you learned in the course in your L @ Teaching Experence 1) Tasoting hours per year
own teaching activities. » 25
8 20 8 20
Both surveys were conducted online (Lime Survey, 2011) ¢ 51
anonymously, but using a token-based control system so tha £ " I I £ "
only invitees could respond. There was no opportunity for —, Il = | .

101025 251070 >70

multiple responses from the same invitee. e zosyes Hore 10

(c) Field of Education (d) Gender

30 35
3 Restults ® f
5 1 52
3.1 Survey 1 5 . g
. 5 z
- B m H =

UNESCO-IHE has around 100 academic staff of which some
90 are significantly involved in teaching. Out of the total =

(
of 68 people that responded, ten responses were incomplet , = g
and therefore 58 records were available for analysis. The op-¢ “
tional questions on gender and educational background were £ © . 1 .

Number of Cases

e) Where Studied (f) Didactic Training

Number of Case:

210

skipped by seven and eight respondents, respectively — mak ¢ :
Only Eur Only West Only NWest West+N.West Significant Not Significant

ing the sample size somewhat smaller for those variables.
The results were analysed using a statistical analysis tootig. 1. Basic statistics of the survey samp{a) Number of years
(GRETL, Cottrell and Lucchetti, 2011) The answers to the of teaching experiencéb) Current hours taught per yedc) Field
forty questions in the Grasha’s teaching-style part were usedf undergraduate degree of the respondg@htGender.(e) Region
to compute the degree of belonging to each of the five styleswhere educated (school, undergraduate and postgrad(ftB)-
expert, formal authority, personal model, facilitator, and del- dactic training. Significant: who have undergone significant didac-
egator. Category choices for teaching experience and cuttc training (includes UTQ graduates and those who responded as
rent level of teaching engagement were converted to intervaP0ssessing significant didactic training from other sources). Non-
variables (Table Al). The multi-choice for previous didac- 5|g_n|.f|cant: those who do not have undergone significant didactic
tic experience was added up giving weights of 1, 2, and gtraining.
for seminars/workshops once, more than once and longer
UTQ type certification trainings, respectively. For example if
a responded has attended multiple seminars, a workshop ar@hreer; out of which 17 had completed the UTQ program
UTQ, she would be assigned 1+2+4=7. All rating scales(Fig. 1f).
(e.g. would you like to undergo in didactic training in the fu-  We examined the correlations between all interval vari-
ture?) were five choice (ranging from “strongly-disagree” to ables (all except gender and educational background which,
“strongly-agree”) and were converted to interval values rang-were categorical). For the sample size of p8&; 5 % critical
ing from 1 to 5. value for correlation is 0.26. We observed strong correlations
The educational background questions were used to deamong some of the five teaching styles. Given the fact that
rive four categorical variables: Only-EUR: whether or not a many teachers demonstrate a combination of several of these
respondent was exclusively educated in Europe, Only-Weststyles — referred to as “clusters” (Grasha, 1996; Lucas, 2005;
exclusively in the “west” (here “west” defined as Europe, Lucas and Wright, 2009), this is to be expected (details about
North America and Oceania), Only-NW: exclusively “Non- cor-relation analysis are given in Appendix A).
West” and, West + NW: mixed. Next we examined whether there are statistically signifi-
Figure 1 shows the distributions of important variables in cant differences in teaching-styles between UTQ graduates
the sample. Approximately 50 % of the sample had more tharand faculty who were not significantly subjected to didac-
10yr of teaching experience (Fig. 1a). Forty were teachingtic training. In this analysis, we ignored the respondents who
more than 25 contact hours per year out of which, 18 didhad significant didactic training other than UTQ, due to the
more than 70 contact hours (Fig. 1b). The field of educa-fact that we did not have adequate information on the nature
tion of the sample was largely engineering, followed by sci- of such training to classify them to the same group as UTQ
ence (Fig. 1c). Among those who indicated the gender, thergraduates.
were twice as many men than women (Fig. 1d). The sample Due to the difficulty of making the normality assump-
consisted of predominantly European educated (school, urtion for all the variables in the survey outcome, we se-
dergraduate and post-graduate) teachers (37 out of 58). Onlected Mann-Whitney U (MWU) test (also known as the
two respondents had had exclusively non-western educatioMann-Whitney-Wilcoxon or Wilcoxon rank-sum test) to test
(Fig. 1e). Slightly more than 50% of the sample had un-the differences of various categories of respondents. MWU
dergone significant didactic training sometime during theiris a non-parametric statistical hypothesis test for assessing
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whether one of two samples of independent observations 1.0
tends to have larger values than the other and can be applied 09l
for unequal samples (Mann and Whitney, 1947). GRETL's osl o I &
MWU test reports the p-value of the test and U statistic n 0
(among other parameters). The results of the MWU tests are z o7 I 1
given in Table A2. L 06r
Figure 2 shows the differences between UTQ trained fac- 2 05
ulty vs. those who did not have significant didactic training. Z o4l
It confirms that UTQ trained faculty belongs significantly 2 0.3 1 L Facuyun
more to the facilitator £ < 10%) and delegatorp(< 1 %) > # A
types. No significant differences were found for the other é 02 Faculty with UTQ
categories. << 0.1 T e
Interestingly, partitioning based on gender also showed 0.0 I
significant differences in teaching styles. Figure 3 shows Expert Formal  Personal Deligator™**

. Authority  Model Facilitator*
the differences between male (M) and female (F) respon-

dents for the five teaching-styles and their inclination to un- Attribute
dergo didactic training. Female respondents had a lesser degsg o pifferences of teaching-style between UTQ trained respon-
gree of “formal authority” p <1 %) and “personal model”  dents and those who did not have significant didactic training.
(p < 5%) traits compared to male respondents. Female reindicatesp < 10%, ** p < 5% and*** p < 1%. Horizontal bar
spondents also liked to have didactic training significantlyindicates mean and the cross, the median. Boxes show 25th and
(p < 5%) more than the male respondents. 7th percentile.

We also found that the years of experience in teaching
did not have a significantp(< 20 %) impact on teaching-
styles, although more experience significantly redugeet ( Supplement): “I can teach as much as | like but if this does
5%) the inclination to have didactic training. Further, the not lead to learning, then it is all in vain”.
educational background of the faculty (exclusively western
vs. mixed + non-Western) did not have any significgmt<(
10 %) impact on teaching-styles or the inclination to have di-4 Discussion
dactic training.

4.1 Major findings

3.2 Survey?2 The first survey clearly showed that the degree of belong-
ing to the facilitator and delegator teaching styles is signif-
The key finding of the first survey towards our hypothesisicantly higher among UTQ graduates compared to faculty
was that the degree of belonging to the facilitator and dele-who were not significantly trained in didactics. The second
gator style is significantly higher amongst UTQ trained fac- survey, which was conducted using a completely different
ulty compared to those who did not (yet) undergo significantapproach (and was therefore independent of the first survey)
didactic training. We conducted the second survey to corrobshowed that according to the judgment of the UTQ graduates,
orate this finding. their degree of belonging to the facilitator/delegator styles in-

First, we used respondents’ own assessment of their decreased significantly after UTQ training. Therefore, we can
gree of belonging to each of the five teaching-styles beforeaccept the hypothesis that UTQ training significantly influ-
and after UTQ. While the styles expert, formal authority and ences teaching styles of UNESCO-IHE faculty, enhancing
personal model did not show statistically significant differ- their facilitator and delegator styles.
ences, those of facilitator and delegator did show signifi- Is is interesting to compare this findings with the sim-
cant (p = 0.016 andp = 0.007, respectively) increases (the ilar study of Postareff et al. (2007). They did a statistical
Mann-Whitney U-tests results are given in Table A5). Fig- study of impact of university teachers’ pedagogical train-
ure 4 shows the five teaching-styles pre and post UTQ. ing on approaches to teaching and self-efficacy beliefs us-

We also did a compilation of answers to the descriptiveing some 200 faculty members of University of Helsinki.
questions of the survey (provided as a Supplement to this'he found that even when the effect of teaching experience
manuscript), which also showed similar opinions about whatis held constant, there was a positive impact of a siginfi-
has changed. In general all staff members who participated¢ant level of didactic training (of more than 30 European
in the UTQ programme evaluated it as a positive experienceCredit Transfer System credits) in shifting the focus of teach-
Teachers have become more aware of the fact that teaching from information transmission/teacher-focused approach
ing should be primarily about what students learn and mucho teaching, towards a more “conceptual change/student-
less about what they teach. As one teacher indicated (se®cused” approach. While the terminology used in that study
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1.0 1.0
09T . U ? 0.9 -
0.8 [ 0.8 7B
—~ 0.7 I
E o6l g O 0.7
.é 0.5 . % 0.6 |
§ 0.4} :g 0.5} I
; 0.3 H B Facty < o4l
£ 0[] ¥ L o0sl| 1 eetoreuTa
< 0.1} > training
0.0 ‘ . H% 02 After UTQ
Erpert iﬁ:ﬁ"ﬁtw%fﬁfsﬂ?l FacilitatorDe“gawr Like Tr". < 01 fraimng
Attribute 0.0 ‘
Expert Formal Personal Deligator***

Fig. 3. Differences in teaching-style and inclination to have di- Authority - Model  Faciltator™

dactic training between male and female respondénisdicates Attribute

p <10%,** p < 5% and*™* p < 1%. ) ] ] )
Fig. 4. UTQ graduates beliefs on what has changed in their

teaching-styles after UTQ compared to befof&: p < 1%, **

) o ~ p<5%. Y-axis is on a scale from 0 to 1.0.
are different from the current one, the findings are similar in

a generic sense.

The first survey also revealed some other interesting traitsemployment of more facilitator and delegator traits by teach-
First, women showed a significantly lesser degree of begrs will improve ability of the graduates to face up to these
longing to the formal authority and personal model teach-challenges. However, it is extremely important for the educa-
ing styles than men. They also showed a significantly highefoy to he aware of the fact that by doing so, they may be forc-
degree of interest to follow didactic training. Lastly, the ing some students to get out of their “comfort zone”. Gradual
educational background of teaching staff (West vs. Non-introduction of change with careful monitoring of achieving

west/Mixed) did not influence the teaching styles. the learning outcomes and effective mentoring programs are
_ o therefore recommended. It is also not expected that an im-
4.2 Learning — the flip side provement of immediate student feedback (e.g. student eval-

uations) as a result of such a shift may be observed — in the
The teaching style is one of the many important parametershort-term, even the opposite might happen!
that determine success of an educational program; in other
words, the degree to which the students achieve the learning.3 Limitations
objectives. Ultimately, what matters is the quality and effec-
tiveness of learning, which has a lot to do with the attitudesThe study has some limitations. In the first survey we implic-
of the students. These attitudes in-turn are largely governedgly assumed that the sample of faculty that had followed and
by their background, experiences, habits and expectationsompleted the UTQ program was largely random, and that
In an organization like UNESCO-IHE, the heterogeneity of therefore existing traits of the faculty did not influence the
the student background in terms of geographic origin, edu-differences that we observed. We discussed this issue with
cation system, professional experience, etc. is only reasorthe department heads who were responsible for the selection
able to assume that there are considerable differences amormyg staff for following UTQ. In almost all cases the teaching
individual students’ attitudes towards learning (Uhlenbrook performance of the faculty or their teaching styles had not
and de Jong, 2012). A majority of UNESCO-IHE students been considered in the selection process. The final decision to
are mid-career professionals who have been working in thdollow the course was, however, a joint one. This could have
sector (industry, government, academia, etc.) for a minimunimplied that those that followed UTQ were inherently more
period of years (often much longer) after their bachelor’'s de-open to didactic training. However, the inclination to follow
gree (Pathirana et al., 2012). They are of considerably highedidactic training was not significantly differenp & 30 %)
average age than the post-graduate students of a classical ulietween the groups UTQ trained and other faculty. Note that
versity and, therefore, largely experienced only in the tradi-we do not have adequately large samples to conduct a non-
tional teacher-led mode of education. The need for changingrarametric similarity (e.g. Kolmogorov-Smirnov) test.
teaching styles is driven by the needs of the profession of hy- We need to question whether the statistically significant
drology (Sect. 2.1): attempting to address the nature of probdifferences of teaching styles do imply a significant practical
lems that future professional have to solve and the skills theymportance. For example the mean value of delegator style
need to effectively do that. We are of firm opinion that the increases from 0.52 to 0.75 due to UTQ training (Fig. 4), a

www.hydrol-earth-syst-sci.net/16/3677/2012/ Hydrol. Earth Syst. Sci., 16, 3673688 2012



3684 A. Pathirana et al.: On teaching styles of water educators and the impact of didactic training

Table Al. The scales used to convert some choices to interval Table A3. Correlations among teaching styles (Survey 1) for UTQ

variables for statistical analysis. graduates (27 samples, significant (19)%orrelations> 0.389).
Option in the survey In\:::i\:\kl)le Formal authority PneEIchsgerllal Facilitator Delegator
value

Expert 0.56 0.73 0.22 0.17
How many years have you been engaged in teaching at Formal authority 0.65 0.41 0.17
university/post-graduate/equivalent level by now? Personal model 0.39 0.27
Less than a year 1 Facilitator 0.82
Between a year and two 2
Between two years and five years 4
Between five to ten years 6 Table A4. Correlations among teaching styles (Survey 1) for
More than ten years 8 faculty without significant didactic training (27 samples,

Are you currently engaged in teaching? significant (5 %) correlations 0.367).

Choose one of the following answers

No 0 Formal authority Prizs&);al Facilitator Delegator
Yes, less than 10 h a year. 1

Yes, between 10 and 25 h a year. 2 Expert 0.44 0.60 0.52 0.51
Yes, between 25 and 70h a year. 4 Formal authority 0.37 0.32 0.06
Yes, More than 70h 6 Personal model 0.27 0.57
Have you undergone training on teaching? Facilitator 0.66

A seminars/workshop (one/2 or more) (+1/+2)

Certification courses (UTQ or similar) +4

study into the actual teaching styles of UNESCO-IHE staff
pre- and post-UTQ.
Table A2. Correlations among teaching styles for the total sample

of Survey 1 (58 samples, significant (3yeorrelations> 0.26). )
Appendix A

Formal Personal

authority model Facilitator Delegator

Correlation analysis

Expert 0.48 0.62 0.13 0.04 . . ,
Formal authority 054 0.30 0.04 We examined the correlations be.twee.n. the five teach-
Personal model 0.34 0.37 ing style scores. Grasha (1996) identifies four clusters
Facilitator 0.73 of teaching-styles — (a) expert/formal authority, (b) per-

sonal model/expert/formal authority, (c) facilitator/personal
model/expert, (d) delegator/facilitator/expert — of university
faculty. If this type of clustering applies to UNESCO-IHE
faculty, then we should expect significant correlations among
the five categories. There are significant correlations of per-
sonal model with all remaining four categories, apart from
that correlation of expert with (formal authority), formal au-
thority with (expert, facilitator) and facilitator with (formal
authority and delegator). The significant correlation pairs are
different in the case of faculty with UTQ training and without
significant didactic training (Table Al). However, we later
demonstrate these differences using other statistical tests.
5 Conclusions Other interesting significant correlations are the negative
correlation (0.39) between experience and inclination to
The results of this study have confirmed that the UTQ didac-follow UTQ type of training. Similar correlation{0.33) ex-
tic training of UNESCO-IHE staff is producing the desired jsts between perceived benefit from UTQ and experience.
results in as far as it concerns a shift towards the sense of b&xperienced teachers tend to teach more time at UNESCO-
longing to the desired teaching style, namely one that emphaHE (0.45) and values additional didactical training less.
sizes facilitator and delegator traits. To what extent this shiftThere is a positive correlation (0.33) between didactic train-
in the sense of belonging translates into a shift in the teaching and delegator style.
ing style actually applied in practice, remains to be seen. It is
therefore the intention of the authors to conduct a follow-up

45 % increase. However, it is difficult to explain what exactly
this 45 % increase implies in practice, and what the implica-
tions are of the learning outcomes for the students.

Our study was limited to a single educational institute. Al-
though UNESCO-IHE faculty consists of a diverse group of
individuals from various backgrounds (Fig. 1), it may not be
representative for the wider hydrology teaching profession.
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Table A5. Results of the Mann-Whitney U-test.

SURVEY 1
Gender p-value U statistic
Expert 0.128 176.5
Formal authority 0.007 122.0
Personal model 0.025 143.0
Facilitator 0.206 188.5
Delegator 0.206 188.5
Like to have didactic training 0.013 1325
UTQ vs. non-didactic-trained
Expert 0.323 188.5
Formal authority 0.323 188.5
Personal model 0.268 183.5
Facilitator 0.081 157.0
Delegator 0.009 120.5
Like to have Didactic training 0.294 186.0
High experience vs. low
Like to have Didactic training 0.036 82.0
All other variables hag > 20%
Exclusively western trained vs. Did not have any
others (mixed + non-western) significant differences
All variables hadp > 10 %
SURVEY 2
Before vs. after UTQ
Facilitator 0.016 375
Delegator 0.007 32.0

All other variables hagh > 10%

Active learning and aligned teaching: university teaching
qualification programme for lecturers at UNESCO-IHE.

Appendix B

Active learning and aligned teaching

B1 University Teaching Qualification programme for
lecturers at UNESCO-IHE

This document describes a programme designed to pro
vide senior lecturers at UNESCO-IHE with the opportu-
nity to obtain theiltUTQ (University Teaching Qualification)
certificate

Introduction

3685

environment that supports the learning activities appropri-
ate to achieving the desired learning outcomes. The key is
that all components in the teaching system — the curriculum
and its intended outcomes, the teaching methods used, the
assessment tasks — are aligned to each other. All are tuned to
learning activities addressed in the desired learning outcomes
(Biggs and Tang, 2011).

University Teaching Qualification programme (UT@)
offered to UNESCO-IHE faculty as an aid to improving their
teaching in general and specifically to apply CA in their
teaching activities. Each participating faculty member is re-
quired to invest a total odibout 130 hover the course of ap-
proximately one year.

Method

The UTQ program is facilitated by a qualified educational-
ist (coach). Participating teachers work independently over
the course of the programme on putting together a UTQ
portfolio. During the programme, they discuss their interim
portfolio products with each other and their coach in feed-
back meetings. The products consist of teaching materi-
als that lend insight into their didactic competencies, self-
assessments and evaluations by third parties. The portfolio is
finally assessed by a UTQ portfolio examination committee.
The UTQ certificate will be issued upon obtaining a positive
assessment.
The programme involves the following components:

1. An Introductory meetingith the aim to create a feeling
of fellowship, to fully inform participants of the plans
and to ensure that expectations are in general agree-
ment. It is important to plan a collective starting point.
The 2 h course consists of an information session, and
discussing and answering questions. In preparation par-
ticipants have to fill in an intake form, and read the pro-
gramme setup.

2.

Refresher course

This module about active teaching and constructively
aligned teaching covers basic concepts such as learning
goals, teaching methods and testing, all of which are ap-
plied in the training of the participants by means of prac-
tical assignments and exercises. The assignments and
exercises are input for the portfolio. The course is in the
form of a 3x 3.5-h workshops: interpretation, assign-

Teaching and learning take place in an environment of class-
rooms, buildings, and labs. In a good educational system,
all aspects of teaching, learning and assessment are tuned to
support high level learning, so that students are encouraged
to use higher-order learning processes. “Constructive align- 3.
ment” (CA) is such a system. It is an approach to curriculum
design that optimises the conditions for quality learning.
“Constructive alignment” starts with the notion that the
learner constructs his or her own learning through relevant
learning activities. The teacher’s job is to create a learning

www.hydrol-earth-syst-sci.net/16/3677/2012/

ments, exercises, self-motivation, feedback, question-
and-answer sessions and discussion. Participants have
to do homework assignments.

Compiling a portfolio

Each participant has to compile a portfolio by col-
lecting teaching material and validations, and writing
self-assessments. They have to peruse and respond to
(parts of) the portfolios of other participants, and pro-
cess the feedback of colleagues. The total workload of
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Table B1.UTQ Competence profile with final achievement levels.

A Developing teaching; the lecturer can:

=

re(develop) a course using specifically formulated learning objectives

develop effective, efficient and Active learning methods and also choose and/or develop
suitable study materials in order to achieve the learning objectives

take the teaching context of the institute/faculty into account

N

take the entry levels of the students into account
take the specific didactic requirements of the discipline into account

o 0 s~ W

demonstrate a relationship between the content of the course components he/she teaches
and the academic research performed in his/her discipline.

7. design atest plan, including assessment criteria and, using this, develop tests to check
whether the students have met the learning objectives sufficiently well.

B Implementing teaching; the lecturer can:

provide insight into the formulated learning objectives or competences

use the formulated learning objectives and the students’ entry levels to choose effective
and efficient teaching methods and offer suitable study materials

3. motivate students to interpret and design their own learning process
4. use technical aids in a didactically suitable manner.

5. supervise groups of and individual students and give them effective feedback during the
learning process

6. support students in their development of academic skills

7. assess the learning process in groups of and individual students

8. use student test results to assess whether learning objectives have been achieved.

C Organising and coordinating teaching; the lecturer can:

1. workin ateam (e.g. course committees, semester/annual meetings) to agree on activities
and to collaborate with colleagues

2. plan teaching materials, exams, integration of administrative tasks and completion of

teaching activities so they are logistically feasible and are implemented on time

3. describe university and faculty regulations that are relevant to the teaching process, such as
the Course and Examination Regulations and the role of relevant bodies, such as the Board
of Examiners, Board of Studies and the department administration.

D Evaluating teaching; the lecturer can:

compile an evaluation plan, implement and analyse the evaluation results and draw
conclusions about his/her teaching quality

2. analyse test results and draw conclusions on the quality of learning, teaching and testing

3. formulate and implement enhancements that have been recommended for both teaching
processes and products.

E Professionalisation; the lecturer can:

1. acquire an understanding of developments in the didactics of higher education and also
apply them in such a way that the methods used match established learning objectives or
competences.

2. reflect on his/her own work and the students’ work, and is aware of any problem areas in the
way he/she performs.

3. reflect on his/her own performance and then formulate resolutions to improve activities and
personal objectives relating to professional development.
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compiling a portfolio is about 80 h. A full description 3. International teaching

on the content of a portfolio is given below. ) )
4. Online teaching.

4. Feedback meetings . .
Teachers learn well and willingly from each other. Ev- Each theme presented in the portfolio should cover three
ery 6 weeks 2 h feedback meetings are held so that thefSPECts:

can help eac_h other to compile their portfolios. Inthese, 1 Evidence These are documents being developed. They
they are assisted by a UTQ coach. They are able to ex-  paue to demonstrate that the lecturer has acquired cer-

plain their teaching material, self-assessments and diffi- tain didactic competences (e.g. a lesson plan, design as-
cult situations, and process the tips and solutions they signments, video recording, tests etc.).

receive into their critical self-assessments. They have
to read and formulate feedback on portfolios of fellow 2. Validation Validation means that others reflect criti-

participants. cally on parts of the portfolio and activities, both in
] o terms of content and the manner in which the lecturer
5. Observing and delivering lectures described/ implemented them. Validation can be done

The aim of this activity is learning to reflect on lectures

given by colleagues, awareness of important points in
the delivery of a good lecture, discovering what suc-
ceeds and what requires improvement, and identifying 3. ReflectionThese documents contain descriptions of the
and formulating points for improvement. Use is made of own point of view on how the whole process of ac-

an observation form and when possible: making a video quiring a certain competence has gone. The lecturer
recording, followed by a discussion and reporting by the analyses his/her own strong and weak points in terms

by students, colleagues, the coach, management, fellow
UTQ participants etc.

teacher who gave the lecture. of didactic competences. Which choices were made
) o , ) and why? What went well? What was difficult? Would
6. Optional: taking a didactic course things have to be doen differently in the future?

In order to write a good self-assessment and have suf-

ficient didactic material to take to the feedback meet-In addition to the above described components, the portfolio

ings, participants may take a didactic course on a sub-also contains an explanation of how the products in the port-

ject that best suits their experience, interests and taskdolio are related. This explanation should make clear what

This course could deliver products that can be includedthe materials consist of, how much he/she contributed to the

in the participant's portfolio. materials or their development, why this piece of evidence is
included and what the context of this material is (place in the

7. Optional: coaching on the job academic year/curriculum).

If lecturers would like to receive more feedback on their
teaching practice they can ask the UTQ coach to attenghssessment
their class. Afterwards the coach will discuss the teach-

ing activity. The portfolios of the participants are submitted to an inde-
_ pendentportfolio commissionto be appointed and consist-
Portfolio ing of three individuals. This committee will assess the port-

- . o .. folios in accordance with a specially established procedure
The compilation of a (digital) portfolio is the core activity 4nq ysing the assessment criteria established for the purpose.

of this programme: the portfolio should reflect the didactic The committee is expected to come to a consensus in mutual
competencies of the participant in the programme and will onsuitation.

be assessed as such.
Competences are demonstrated by means of the teaching
portfolio which contains three sorts of products for three dif- Supplementary material related to this article is
ferent type of teaching: teaching materials, validation reportsavailable online at: http://www.hydrol-earth-syst-sci.net/

and self-reflection reports. 16/3677/2012/hess-16-3677-2012-supplement.zip
The participants may take three thematic areas out of the

following list to base their portfolio work on:

1. Classroom teaching AcknowledgementsThe authors thank the staff members of

2. Individual teaching (thesis supervision) UNESCO-IHE who anonymously participated in the surveys.
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