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ABSTRACT

This paper studies the relationship between research performance and teaching quality in the context of
the Spanish university system. We investigate whether there is a relationship between being an active
researcher and teaching quality of college professors in Spain. We use a data set from the University of
Extremadura, which contains information on teaching evaluations and research performance over a ten
year period (from 2001-2002 to 2011-2012). Our results suggest that, on average, professors who are
more involved in research obtain better results in their teaching evaluations. We also suggest that this
positive link between research and teaching is non-linear, as we find a larger improvement in teaching
quality from additional research at lower levels of research intensity. Additionally, we show that the
relationship between teaching and research is not constant along the distribution of teaching scores,
and that the teaching quality of professors in the lower quantiles is much more related to their research
intensity than that of professors in the top quantiles.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

This study analyses the teaching-research nexus in the context
of the Spanish university system. In most countries there is a shared
view that universities should perform both research and teaching
activities, which in the aggregate are seen as complements. Reason-
able arguments for both positive and negative effects of research
on teaching can be found in the literature. The complementary
view is usually based on the idea that research may create posi-
tive spillovers on teaching by facilitating up-to-date courses and a
deeper understanding of the relevant topics. On the contrary, these
activities could also be thought of as being substitutes if one con-
siders constraints of time, effort and funding allocation (Marsh and
Hattie, 2002). We can therefore hypothesize different relationships
between research and teaching rather than a single link, with these
relationships depending on contextual factors such as the type and
level of research, the academic discipline, or the level and the mode
of delivering of teaching (Brew, 1999).

The debate on the relationship between teaching and research
has a long tradition among academics and brings to the forefront
some relevant issues for university authorities and public policy
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in regards to how these activities relate, the optimal mix between
teaching and research and the incentives put in place to improve
the quality of both teaching and research conducted by universities.
Whether research and teaching are complements or substitutes
may motivate increased funding for one or the other activity. If
research contributes to improving the quality of teaching, this pos-
itive external effect of research would provide an argument for
increasing the funding devoted to research activities. In a similar
way, the net effect of research on teaching may also motivate the
need for professors to integrate these activities or to specialize in
one of them, thus having important implications at the organiza-
tional level of universities and departments. As noted by Hughes
(2004), a positive relationship between research and teaching
would motivate locating these activities closely together whereas
a non-significant relationship (or a negative one) would support
the idea of separating them into research-only and teaching-only
institutions.! Finally, a crucial point to promote quality in both
teaching and research refers to the incentive schemes, which
could affect the allocation of time and effort to these activities.
Although incentives to teaching are often established, most incen-

1 This discussion goes back to the nineties (see, for example, Elton, 1992), but
there is still an open debate, at least in Europe, on the convenience (or not) of
driving research and teaching further apart (see, for example, Dosi et al., 2006; or
Karagiannis, 2009).
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tives schemes are based on research output and this may bias the
optimal balance between teaching and research (Sylos Labini and
Zinovyeva, 2008). If the emphasis to achieve career progression is
mainly placed on the quality of research, many academics could
regard teaching duties as a “necessary evil” (Karagiannis, 2009),
thus neglecting their teaching activities or allocating less time and
effort to them.?

Universities in Spain, as is common around the world, have
the double mission of teaching and contributing to knowledge
through research.? These two activities are generally seen as com-
plementary and incentives schemes are set to enhance teaching and
research quality, although greater emphasis for the academic career
is placed on research. Most Spanish universities measure teaching
quality using teaching evaluations based on students’ perceptions.
Although it is generally acknowledged that these subjective assess-
ments do not directly measure learning outcomes and could be
biased by students’ expectations,* most universities rely on them to
evaluate teaching, as there is no widely accepted alternative that is
as easy to use on a regular basis (Alwood et al., 2015; Marsh, 2007).
In the case of research performance, incentives are built mainly
upon officially recognized research evaluations that are conducted
by education authorities following an external review process. Aca-
demics in Spain can submit their research for evaluation every
six years and a national committee evaluates the five most rele-
vant contributions produced in that six-year period (sexenio) and
decides to accord (or not) an official recognition of that research
period. A positive evaluation of that research period implies salary
increases, providing a research incentive.?

As in other countries, a potential concern in the Spanish system
is that the focus on research may lead to a decrease in the teaching
quality of Spanish universities. In this study, we use the measures of
teaching quality (evaluations) and research performance (sexenios)
typically used by the Spanish authorities to evaluate professors,
and analyze whether there is a relationship between research and
teaching during a ten year period (2001/2002 to 2011/2012) in
the University of Extremadura, which is a medium-sized university
located in the southwest of Spain.

Our detailed data and extended period of study allow us to con-
tribute to the existing literature in several ways. First, although
there is a large literature on the relationship between teaching and
research (see, for example, Hattie and Marsh, 1996; Colbeck, 1998;
or Marsh and Hattie, 2002) for Anglo-Saxon countries, the evidence
is scarce for other countries, despite the fact that these countries
have very different university systems.

Second, while most of the previous literature models the rela-
tionship between teaching and research as linear and find at most
a small link, we allow for a flexible non-linear relationship and find
a quantitatively relevant effect. This result is important because
combined with the fact that most of the papers finding a small and
mostly linear effect refer to Anglo-Saxon universities confirms that

2 Mas-Colell (2003) offers a good discussion on the incentives schemes to teaching
and research and compares two extremes situations to achieve a given teaching-
research mix: “The institution can choose first a high teaching talent. .. and then
rely on incentives to reach the desired research level. Or it can focus first on research
talent and rely on the incentive part to guarantee the teaching objective”. Although
“the idea to choose the academic staff mainly by its research potential is controver-
sial in Europe and it is less practiced than in the USA”, the second alternative seems
superior to him.

3 See Sanchez-Barrioluengo (2014) for a discussion of Spanish Universities not
only as centers of excellence in teaching and research but also on third mission.

4 See McPherson (2006) on the determinants of students’ assessments of teach-
ing. Furthermore, the issue of whether student’s evaluations really reflect effective
learning or teaching quality has recently been questioned in several works (see, for
example, Beleche et al., 2012; Galbraith et al., 2012; or Braga et al., 2014).

5 See Jiménez-Contreras et al. (2003) or Osuna et al. (2011) for the role of this
research indicator in the Spanish university context.

conclusions from those studies are not directly applicable to other
university systems. According to our results the positive associa-
tion between research and teaching is driven by the low teaching
performance of professors of low research intensity in compari-
son with those of medium or high intensity, but we do not find a
significant difference between the teaching scores of professors of
medium and high research intensity.

Third, we provide evidence that the relationship between
research and teaching is not constant across different quantiles
of the distribution of teaching scores, being much stronger for
lower quantiles. This is important because, by focusing on the mean
effect, previous studies are unable to provide information on how
research relates to teaching for professors of different levels of
teaching quality. We have to be cautious in the interpretation of our
results because our identification relies on all common variables
that affect both being active in research and teaching effectiveness
being controlled for in the regression. Nonetheless, unlike in pre-
vious studies, our focus across the distribution of teaching quality
allows us to inform policy recommendations for the whole distri-
bution of teachers. We find that, although the magnitude of the
effect decreases along quantiles, research is positively associated
with teaching at all levels of the distribution up to the 90th quan-
tile. This implies that only for excellent teachers (those above the
90th threshold of the teaching quality distribution), research is not
a significant explanatory factor of their teaching quality.

Fourth, our results are particularly relevant in the context of
Spanish universities. Our study uses the same measures of research
intensity and teaching quality that are currently being used by
Spanish education authorities to evaluate research and teaching of
all professors across Spain, which provide our results with immedi-
ate policy implications. We find that despite their limitations, these
measures point to a significant non-linear association between
research and teaching quality. Professors in our sample that have a
medium or high level of research intensity over the period obtain,
on average, better teaching evaluations than their less involved
in research peers. To our knowledge there is only one published
paper that has documented a similar relationship- Garcia-Gallego
et al. (2015), for the University Jaume I-.5 We obtain our conclu-
sions using an extended period of time, and data and measures of
research and teaching that are more generalizable across universi-
ties. Therefore, an additional contribution of the study is to show
that the positive link between research and teaching is not specific
to a single university and data, and also that it appears when using
more policy-ready measures of teaching and research.

Finally, we believe that the study of the link between teach-
ing and research can contribute to the on-going debate regarding
the reform of the university system in Spain. Since the passing
of new regulations in 2001,” the system has moved towards a
performance-based system,® a pillar of which was the creation
of the National Agency for Quality Assessment and Accreditation
(ANECA) in 2002. The new law changed the hiring and promotion
process for faculty in public universities and a positive evaluation
from this Agency (or similar regional agencies) is now required for
individuals to be able to apply for a teaching position. The require-
ments for obtaining a positive evaluation are, however, subject to
debate as experts disagree on the role that research should play in
recruiting, salaries and promotions.? While research plays a cen-

6 There is also a recent working paper by Rodriguez and Rubio (2013) for the
University Carlos III, in Madrid that reaches similar conclusions.

7 The law that regulates the university system is called Ley Organica de Universi-
dades, and was approved on December 6th, 2001.

8 For a discussion on performance-based university systems, see the work by
Hicks (2012).

9 For example, a recent report written by a committee of independent
experts appointed by the Spanish government to suggest policies to improve
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tral role in promotions, the concern has been raised that recruiting
and promoting professors based on mostly on their research ability
could potentially be detrimental for the teaching quality of Span-
ish universities.'? As there is scarce empirical evidence on the topic,
an important additional contribution of this paper is to inform such
policy debate.

The structure of the remainder of the paper is as follows.
Section 2 reviews the literature on the teaching-research nexus
and presents the existing empirical evidence. Section 3 offers an
overview of the institutional framework in Spain. Section 4 presents
the empirical model and section 5 provides a description of the data
used. Section 6 presents the results. Finally, the paper closes with
a discussion of the results in Section 7 and a summary of the main
conclusions in Section 8.

2. The teaching-research nexus: theory and empirical
evidence

Newman (1992) coined the term “teaching-research nexus” to
refer to the links between research and teaching. Different mani-
festations of the relationship between teaching and research may
appear, within and between disciplines, depending on whether
teaching/learning is conceived either as the transmission of knowl-
edge or as the process of organizing and generating that knowledge
(see, for example, Brew, 2003). In either case, several arguments
have been raised in the literature to support the positive effects
of research on learning. When teaching is seen as the transmis-
sion of knowledge, it is generally highlighted that research helps
teachers in mastering current developments in their discipline and
they may, consequently, teach more up-to-date courses and pro-
mote a deeper understanding of the relevant topics. However, one
could also think that research tends to be too specialized to enter
into undergraduate courses and this could lead researchers either
to offer courses at a too high of a level or to distort the curriculum
toward their own research in detriment of a broader study pro-
gram (Karagiannis, 2009). On the other hand, it has since long been
argued that the process of scientific inquiry is the central organiz-
ing concept of learning, so researchers are better placed to motivate
students, to develop attitudes of inquiry and to enhance research
skills in students (Hattie and Marsh, 1996).

At the instructor level, a positive impact of research on teaching
has also been motivated by the common abilities underlying both
research and teaching, specifically the values and skills that lead
to excellence in research (e.g. dedication, organization, originality,
or critical thinking) are also likely to lead to excellence in teaching
(e.g. knowledge of the subject, planning and presentation of the
courses, or clarity of course objectives and requirements). Never-
theless, some authors highlight that different abilities and skills are
required to perform both activities, suggesting that the personal-
ity characteristics of supportiveness, tolerance and warmth tend
to be positively correlated with effective teaching whereas they
appear to be negatively related to research productivity (Feldman,
1987). Moreover, it has also been argued that research has a nega-
tive impact on teaching, mainly because of a trade-off in time and
effort spent on each of these activities. In addition, when faculty
careers depend on research, it provides incentives to reduce the
time and effort spent on teaching, so that allocation of time and

the university system recommends to base recruiting and promotions mostly
on research. This recommendation gave rise to a heated policy debate. The
report can be downladed from the webpage of the Spanish Ministry of Edu-
cation: http://www.mecd.gob.es/prensa-mecd/dms/mecd/servicios-al-ciudadano-
mecd/participacion-publica/sistemauniversitario/propuestas-reforma.pdf.

10 See for example page 33 of the expert report mentioned in the previous footnote.

effort would be biased in favor of research activities (Marsh and
Hattie, 2002; Karagiannis, 2009).

Given that the literature on the research-teaching nexus offers
arguments both for positive and negative effects of research on
teaching, the question of whether these activities are complements
or substitutes, in the aggregate, becomes an empirical issue. Early
work in the late eighties and early nineties suggest that the overall
correlation between teaching and research is close to zero, although
slightly positive (see the meta-analyses by Feldman, 1987; Allen,
1996; or Hattie and Marsh, 1996). Nevertheless, the diversity of
results across studies makes the empirical evidence inconclusive.
Although many empirical works have analyzed the link between
teaching and research, empirical studies greatly differ in the way
they measure research and teaching activities and in the scope of
the analysis (see Verburgh and Lindblom-Ylanne, 2007, for a crit-
ical review of the existing empirical evidence). This heterogeneity
in the variables used in analysis and in the ways to measure them
leads to very different results across studies. Moreover, comparable
datasets across universities in different countries (or even within a
given country) are not publicly available, so the results obtained are
difficult to generalize and are often specific to a single university or
department, or even to a specific discipline in a single institution.

Recent work on the teaching-research nexus, while it contin-
ues to suffer from a reliance on narrow dataset, has advanced in
separating the effects at the individual and departmental (or insti-
tutional) levels, in considering the possibility that non-linearities
may exist, and in widening the scope of variables under analysis.
Complementarities between research and teaching may exist at
the departmental (or university) level even when these activities
appear to be notrelated, or negatively related, at the professor level.
This would lead to an internal specialization where the depart-
ment (or university) provides high quality teaching and research
but some academics are specialized in research whereas others
are involved in teaching activities (Coate et al., 2001; Gautier and
Wauthy, 2007). It could also be the case that the combination
of complementary relationships and the constraints of time and
effort give rise to a non-linear relationship between teaching and
research, so assuming a linear relationship, as was done in previous
studies, would reduce the magnitude and significance of observed
correlations. Several empirical works tend to support this view,
pointing to a positive effect of research on teaching up to a thresh-
old level, but once this level is reached, increasing research efforts
would reduce teaching performance (Garcia-Gallego et al., 2015;
Mitchell and Rebne, 1995; Stack, 2003). Furthermore, the empiri-
cal work on the teaching-research nexus has broaden the outcomes
of interest by considering students’ related variables, such as stu-
dents’ performance in the labor market (Urwin and Di Pietro, 2005;
Sylos Labini and Zinovyeva, 2008), or teachers’ related variables,
such as type of contract or tenure (Bettinger and Long, 2010; Figlio
et al., 2013). In all cases, the recent empirical evidence suggests
that teaching and research activities are not independent, but that
a positive (often non-linear) relationship appears between them.

Most of the existing empirical work studies Anglo-Saxon coun-
tries, whereas studies in continental Europe are relatively scarce.
One notable exception is the work by Sylos Labini and Zinovyeva
(2008), who work with a rich data set from Italian Universities and
find that students’ satisfaction with teaching positively correlates
with department-level indicators of academic research quality, as
measured by expert evaluation scores and bibliographic indicators.
In the case of Spain, little empirical work has been carried out on
the links between research and teaching. Nevertheless, two studies
have recently analyzed this relationship, suggesting in both cases,
that a positive relationship holds between them. Garcia-Gallego
et al. (2015) use data on 604 university professors at the Univer-
sity Jaume I, in Castellén, over the period 2002-2006. This data
cover various disciplines: humanities, social sciences, economics,
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management, natural sciences, and engineering. They find a signif-
icant non-linear and positive effect of research on teaching quality.
Finally, the working paper by Rodriguez and Rubio (2013) analyze
the relationship between teaching quality and research produc-
tivity at University Carlos III, in Madrid. Their data range from
the academic years 2008/2009 to 2011/2012 and cover the fields
of Business Administration, Economics, and Finance and Account-
ing. Using value-added measures of students’ performance they
find a positive and significant relationship between high levels of
research and teaching quality.

In sum, although the empirical evidence tends to be specific to
single universities or to specific disciplines, the results of recent
literature on the relationship between teaching and research sug-
gest that, in the aggregate, these activities are complements, so the
positive effects of research on teaching tend to offset the possible
negative impact derived from time and effort constraints, at least
up to a certain threshold.

In this paper, we widen the number of non-Anglo-Saxon cases
for which a positive relation between research and teaching is doc-
umented and explore further the non-linearities of such a relation.
In addition our paper is novel in two aspects. First, one limitation of
previous analyses is the focus on mean effects. Most previous stud-
ies use OLS regressions to analyze the link between teaching and
research. OLS regressions allow for inferences at the mean of the
dependent variable, in this case, at the mean of the teaching qual-
ity distribution. While inferences at the mean are interesting, it is
often the extremes of the distribution that are of policy concern.
In our case, for example it is interesting to know whether there
is diversity in the way research is associated to teaching quality
along the distribution of teachers and whether the teaching qual-
ity of the top professors in the sample, for example, is related to
research in a similar way than that of professors in lower quantiles,
as this could lead to different incentive schemes. We estimate a
quantile regression model that shows that the relation of research
to teaching quality differs significantly across quantiles and that is
non-existent for the top professors in the sample.

Second, another limitation of previous studies, particularly for
the case of Spain is that their results do not allow for direct policy
recommendations as they use indicators of research that are quite
detailed but are also university specific, which makes results diffi-
cult to use by authorities at the national level. As explained in the
introduction, in Spain, as in other European countries, all professors
are subject to the same regulations and incentive system, which
are set at the national government. The main salary incentive to do
research comes from the sexenios, a research evaluation that deter-
mines every six years if a professor has performed enough research
during the period (both quantitatively and qualitatively) to accrue
the evaluation and the salary incentive that comes with it. The sex-
enios have become a fundamental part of the Spanish university
system and are the main tool used by the Spanish government to
assess the research activity of Spanish professors. While the sexe-
nios are widely recognized as a successful tool to evaluate research,
the concern has been raised that the focus on hiring and promot-
ing based on the research activities measured by the sexenios may
lead to a reduction of teaching quality. Our paper contributes to
this debate by focusing on the relationship between sexenios and
teaching evaluations, thus providing results with immediate policy
implications.

3. Institutional framework

In Spain, as of 2013 there were 50 public universities and 33
private universities. We focus on public universities because all of
them combine teaching and research activities, which is not the
case for all private universities. The 50 public universities are geo-

graphically distributed across Spain according to population and
organizational needs. There is slightly less than one public univer-
sity per every one million people and at least one public university
in each of the 17 Spanish regions, although some of the most pop-
ulated areas have many more public universities (e.g. Madrid has 5
and Catalonia has 6). In this study we analyze data from the Univer-
sity of Extremadura which is the only public university in the region
of Extremadura. As of 2013, the University of Extremadura had
around 24,000 students and 2000 professors, making it a medium-
size University in the Spanish context.!! In terms of research, the
University of Extremadura is also placed in a medium range, with a
relative position of 29 in the Scimago Country Rank in 2013. It offers
classes and degrees in a wide range of fields and attracts students
mostly from cities and towns within the region of Extremadura.

All public universities in Spain, including the University of
Extremadura, are subject to the same regulations regarding the hir-
ing and promotion of professors. There are several different types of
contracts under which a professor could be hired to teach at a pub-
lic university. Each contract has different requirements and implies
different wages. The main distinction is whether the contract is
tenured or non-tenured. In this paper we focus on civil servant
tenured contracts because only professors holding these contracts
(e.g. Profesor Titular or Catedrdtico) can apply for the research evalu-
ations that we use to construct our independent variable of interest.
Typically, professors can be promoted to a tenure contract after
holding an Assistant Professor non-tenured contract (Profesor Ayu-
dante Doctor) during a few years. To be promoted to a tenured
contract professors’ have to obtain an external positive tenure eval-
uation performed at the national level by an experts committee
(ANECA). A few years after a professor has been promoted to a
standard Associate Professor Contract (Profesor Titular),'> another
research evaluation will determine if she can be promoted to Full
Professor (Catedritico).'3

The salaries of civil servant tenured professors in all Spanish
public universities are determined by two parts. The fixed part
depends on the rank of the professor and is higher for Full Professors
than for Associates and higher for Associates than for non-tenured
faculty. The variable part of the wage has two parts, one of them
depends on experience, and results in a wage raise every three
(trienios) and five years (quinquenios).

In addition, every six years professors holding a civil servant
tenured contract can apply for another wage increase based on their
research output (sexenio). Contrary to the quinquenios and trienios,
the sexenios are not awarded to every professor automatically. A
national committee, the National Committee for the Evaluation of
Research Activity (CNEAI),'* evaluates each application according

11 A variety of statistics about the university system in Spain can be obtained
from the web page of the Spanish Ministry of Education: http://www.mecd.gob.es/
educacion-mecd/areas-educacion/universidades/estadisticas-informes.html Addi-
tionally, a recent ranking of Spanish universities developed by the Fundacion BBVA
and the IVIE can be obtained from: http://www.u-ranking.es/analisis.php.

12 There are other contractual figures in the Spanish system that offer conditions
similar to a tenure contract. For example a contract of Contratado Doctor is also a
permanent contract and requires professors to obtain an ANECA evaluation before
applying for this contract. However the research requirements to obtain this contract
are lower and so are some of the benefits associated with the contract. In addition
this is not a civil servant contract which prevents professors holding this contract
from participating in standard research evaluation calls. This is one of the reasons
why we focus only on professors holding standard Associate and Full Professors
Contracts.

13 The research requirements that determine promotions have substantially
changed over the last decades, which means that professors with very different
research productivities may hold the same contracts.

14 CNALl s different from ANECA. CNAI evaluates research activity for the purposes
of accruing wage increases for tenured professors. ANECA performs an overall eval-
uation of professors for the purposes of tenure promotions that includes research
and teaching activities as well as other activities such as administrative service.
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to a set of guidelines that takes into account the quality of the pub-
lications, and only those professors who are evaluated positively
receive the wage increase. Applying for the sexenio is voluntary and
aproximately 12% of professors that could apply, have never applied
for a sexenio. The research evaluations are considered relatively
rigorous and many professors are denied the sexenio. According
to recent CNEAI statistics, 60% of Associate Professors and 30% of
Catedraticos are denied the sexenio on average.'®

In order to obtain a sexenio, professors need to submit their top
five research contributions published during the six year period
that they want to be evaluated. The six years to be evaluated do not
need to be consecutive. For example a less active professor who
has a first contribution in 1991, another in 1997 and three others
in 2001, 2002 and 2008, could choose to be evaluated for any six
specific years between 1991 and 2008, and obtain one sexenio for
the whole period. However, a more active researcher with many
contributions in each of the years could apply during the same
period for up to three sexenios (one every six years). This is a useful
feature of the Spanish system because it allows us to classify pro-
fessors working in the same university according to their different
research intensity. This provides useful variation that we exploit in
our identification strategy.

4. Empirical model

Our main empirical strategy consists on regressing a measure of
teaching quality on research performance, controlling for observ-
able differences between researchers and students. In particular
we run a series of Ordinary Least Squares (OLS) regressions of the
following type:

Teaching Quality;; = by + bjResearch Intensity; + b;

Professor Characteristics;; + bsStudent characteristics;; + &j;

Where Teaching quality is a measure of teaching quality of each pgo-
fessor, such as student evaluations; Research Intensity is a measure
of how active the professor is in research. Professor Characteristics
are observable differences between professors such as age, qual-
ifications, the teaching load or the field of expertise; and Student
characteristics are aggregates of the socio-demographic character-
istics of the students taught by each professor. The coefficient
of interest would be by, Assuming that the common variables
that affect being active in research and teaching effectiveness are
observable and controlled for in the regression, b captures the
effect of being an active researcher on teaching effectiveness. In
all the different specifications of this model the standard errors
are clustered at the professor level to account for potential within-
group correlation.

An alternative estimation strategy could have been to account
for professor’s idiosyncratic characteristics and for time effects in
a fixed-effects panel data model. However, such a model would
be problematic given our research variable. As explained in more
detail in the next section, we measure research intensity as
the number of relative research evaluations (number of positive
research evaluations over the number of potential research eval-
uations) that each professor has at the end of the study period,
in 2012. The advantage of using the number of relative research
evaluations is that it is the most widely used measure to evaluate
research intensity for policy purposes in Spain. The main disadvan-
tage is that we cannot use this variable in a fixed effects model. This

15 This number refers to the 2009 call. See the CNEAI website for the full
report: http://www.mecd.gob.es/ministeriomecd/organizacion/organismos/cneai/
memorias-informes.html. For a comprehensive evaluation of success rates on the
sexenio applications see Jiménez-Contreras et al. (2003).

is because a fixed effects specification uses within-variation, which
means that our identification would arise in such a model from
changes in the research intensity of professors over time. A change
in a professor’s recorded number of relative research evaluations
from one year to another does not capture changes in research
activity during that year, but changes over the six year period for
which the research evaluation is accrued. For this reason in our case
is preferable to measure research intensity for all professors in the
sample on the last year of data and use between-variation to iden-
tify the effect. Therefore, given our set of controls, our identification
arises from comparing professors that have different research per-
formance over the period of study controlling for professors’ and
students’ characteristics.

We also estimate a quantile regression model. This model is
useful for our purposes because it allows us to test whether the
effects of research intensity are different for professors of different
teaching ability. The OLS specifications do not allow for testing this
because they estimate the effect of the variable of interest at the
conditional mean of the dependent variable. Instead, the quantile
regression model measures the impact of an endogenous variable
at different points of the conditional distribution of the dependent
variable. This approach allows us to estimate the effect of research
intensity at different points of the teaching quality distribution. In
particular, we estimate the following standard quantile regression
model (Koenker and Basset, 1978):

Teaching Quality; = Xifq+ug;, withQuanty(Teaching Quality
itlX;) = XiBg (2)

Where X; includes the same variables as the right hand side of Eq.
(2), and By is the vector of parameters to be estimated. Quanty
(TeachingQuality; | X;) refers to the 0th conditional quantile of
TeachingQuality given X. The vector of parameters is found by solv-
ing the following minimization problem:

min Z(Teaching Quality;s — Xi¢ By) (3)

ﬁeRK

1

where p0 (&) is a check function defined as p6 (¢)=0 € if €>0 or
pB (g)=(0-1) if £>0. The set of coefficients [3 that solve the mini-
mization problem [4] is found using standard linear programming
techniques. The set of coefficients will be different for each quantile
to be estimated. Note that the quantile regression model reduces
the risk of misspecification due to making incorrect assumptions
about the conditional distribution over the predicted values for the
quantiles. As these assumptions cannot be used either to determine
the size of standard errors, we compute those by bootstrapping.
In our case we used one thousand replications in the bootstrap
routine.

5. Data

We estimate Eqs. (1) and (2) using data provided by the
University of Extremadura. Our database contains the teaching
evaluations, the research performance and several other charac-
teristics of all the professors of the university during the ten year
period between 2001/2002 and 2011/2012.'6

5.1. Measures of research intensity
For each professor in our database we measure their research

productivity as the ratio between the number of Sexenios they actu-
ally have in 2012 and the maximum number of Sexenios they could

16 The University of Extremadura provided a version of the database in which
names of professors were substituted with an id number to preserve anonymity.
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have had. We calculate the maximum possible number of sexe-
nios from the number of trienios (three year periods of work under
contract at the university), so that for every two trienios we infer
that a professor could have had one sexenio. This measure takes
into account that even though the first year that a professor is
able to apply for a sexenio is the first year holding a civil servant
tenured contract, the first research evaluation can be obtained for
earlier years as long as the professor has held a contract. To see
how this variable works in practice, we can use the same example
that we used in the previous section, in which we had a less active
researcher publishing six papersin eighteen years and a more active
researcher publishing many papers in each of the years. The less
active researcher, would have a research intensity of 1/3 because
this professor obtained one Sexenio out of a maximum of three. The
more active researcher would have a research intensity of 1 because
she obtained three Sexenios out of a maximum of three. An advan-
tage of this variable for our purposes is that many universities in
Spain are currently using either the same or very similar measures
to determine research productivity.

In our benchmark specification we enter our measure of
research intensity linearly. However, as it is possible that the rela-
tion between teaching quality and research intensity is non-linear,
we also estimate the basic model using a non-linear version of
the research intensity variable. One possibility to estimate non-
linearities is to add a quadratic polynomial on research intensity.
Such a specification however is problematic in our case for two
reasons. On one hand, our measure of research intensity is cen-
sored at 0 and at 1, which creates boundary problems. Additionally,
a quadratic specification imposes a specific parametric form to
the relation between teaching and research. For this reason, we
prefer to estimate non-linearities in a flexible way using differ-
ent vectors of categorical variables constructed from the research
intensity variable. Specifically, in our preferred specification we
create a categorical variable with three values, 0, 1 and 2 according
to whether the value of the continuous research intensity variable
is either less than 1/3, between 1/3 and 2/3, or more than 2/3. The
idea is to classify research intensity in three groups, low, medium
and high research intensity and test whether teaching evaluations’
results differ across research intensity groups. As the cutoff points
to define the research intensity groups are arbitrary, we also esti-
mate a model using other cutoffs and groupings. Specifically, in
the results section we show results of a specification in which we
divide researchers into four groups of research intensity instead of
three (with cutoffs at 0.25, 0.5 and 0.75), which allow us to test the
robustness of results and to gain additional insight on how research
intensity is associated with teaching evaluations.

5.2. Measuring teaching quality

We measure teaching quality using the summary of the teach-
ing evaluations of each professor in each class and each year. The
summary is constructed by the University of Extremadura using
student’s responses to a teaching evaluation questionnaire. The
teaching questionnaire is quite standard and includes a mix of
questions related to clarity of lectures, punctuality, complementary
material provided by each instructor, and the ability to motivate
students, as well as an overall teaching effectiveness question such
as “what is your overall satisfaction with the teaching ability of this
instructor?”.'” The university assigns a weight to each question and
constructs an overall index of teaching performance for each pro-
fessor in each class. This index was provided to us by the University
of Extremadurain a scale from 0 to 10, where 0 stands for “very bad”

17" A copy of the questionnaire can be obtained from authors upon request.

and 10 stands for “very good”. The teaching evaluations were filled
in by students anonymously, in-class, during the last weeks of the
semester and before the final grades were released.

5.3. Control variables

We include as control variables the experience, the rank and
the field of study of the professor, the degree in which the class
is taught, the number of classes a professor is teaching each term
and whether the class is elective or a higher division class. Experi-
ence is measured as the number of trienios (number of three year
periods that a professor has accumulated in the public university
system) and is included as a vector of dummy variables to account
for non-linearities.'® The experience dummies capture differences
due to experience and also to professors’ unobserved character-
istics such as motivation or enthusiasm that are associated with
age. The rank of the professor (Full or Associate) is defined as a
dummy that takes value 1 for Full Professors and 0 for Associates
and captures potential differences in teaching across professors of
both categories that may exist due to the different requirements
needed to hold each position. The variable field of study includes
147 different fields. Apart from controlling for differences among
professors, the field dummies also capture differences among stu-
dents. Differences among the characteristics of students pursuing
different degrees in different fields can also be captured by a vec-
tor of dummies (degree) reflecting the degree in which the class
is taught, which is a variable with 192 categories. For example,
Principles of Economics is taught to political science students, to
engineering students, to students of economics and to students
pursuing several other degrees. In the University of Extremadura,
as in many other Spanish universities, students pursuing the same
degree are grouped together in the same class (unlike for example
in U.S. universities in which the same class may have students pur-
suing different degrees). Therefore, including the degree in which
the class is taught controls for student characteristics. We could
potentially include both the field dummies (147 categories) and the
degree dummies (192 categories) in the same model. However we
run into multicollinearity problems when both sets of dummies are
entered jointly because both variables capture a mixture of student
and professor characteristics. To avoid this problem, we grouped
professors into 5 broader fields (Health Sciences, Experimental Sci-
ences, Social Sciences, Arts and Humanities and Engineering and
Architecture) and estimated the model including this grouped vari-
able jointly with the vector of 192 °© dummies. Together these two
vectors of categorical variables account for differences among stu-
dents taking classes in similar degrees, and for characteristics that
are common among professors of similar fields (e.g. difficulty of
classes or to some extent different ability levels). To account for
the possibility of professors of higher research intensity select-
ing themselves into more specialized or more difficult classes, we
also include two dummy variables: Upper Level and Elective. The
first variable, Upper Level, measures whether the class is taught in
the later years within the curriculum and captures that more spe-
cialized classes are usually taught in those later years. The second
variable, Elective, measures whether the class is elective or not. This
variable controls for the fact that elective classes are more special-
ized, and are offered by professors and chosen by students based
on their own interests. Finally, we also include a linear time trend
and year dummies. The linear trend is defined as the year in which
the teaching evaluation is answered and is included to control for

18 Qur database also includes the specific age of each professor. As this variable is
highly correlated with experience, we do not include both age and experience in the
regression to avoid potential multicollinearity problems.
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Table 1
Summary Statistics.

Tenured Professors

Mean  Standard Deviation = Min  Max

Teaching Evaluations 7.03 1.57 0 10
Research Evaluations 1.90 1.42 0 6
Research Intensity 0.57 0.37 0 1
Research 1 Low 0.28 0.45 0 1
Research 1 Medium 0.31 0.46 0 1
Research 1 High 0.41 0.49 0 1
Research 2 Low 0.28 0.45 0 1
Research 2 Medium Low 0.22 0.41 0 1
Research 2 Medium High 0.16 0.36 0 1
Research 2 High 0.35 0.48 0 1
Elective 0.23 0.42 0 1
Upper division 0.30 0.46 0 1
Trienios 7.65 2.90 2 14
Full Professors (Catedratico) 0.20 0.40 0 1
Associate Professors (Titular) 0.80 0.40 0 1
Health 0.20 0.40 0 1
Science 0.30 0.46 0 1
Social Sciences 0.23 0.42 0 1
Arts and Humanities 0.18 0.39 0 1
Engeneering and Arquitecture  0.09 0.28 0 1
Number of Observations 5015

the increase in average teaching evaluation scores over the years.!?
Time dummies are included to capture shocks that are common
across observations in each year.2°

The unit of observation is the teaching evaluation, which means
that for each professor we can have several observations corre-
sponding to the same year. The estimation sample of civil servant
tenured professors for which we have all the variables consists of
5015 observations corresponding to 708 tenured professors. On
average we observe 7.08 evaluations per tenured professor in the
sample.

6. Results

We start our presentation of the results with a description of the
summary statistics of the main variables.

In Table 1 we show the descriptive statistics. Columns 1 to 4
show the mean, the standard deviation, the minimum and the max-
imum values for the estimating sample of civil-servant tenured
professors. These columns show that approximately 20 per cent
of our sample consists of Full Professors while 80 per cent are
Associates. The average experience of professors in the samaple
is 7.65 trienios (the average age is 51.4 years). The average number
of positive research evaluations (sexenios) is 1.90. Average research
intensity (number of positive evaluations divided by the maximum
possible number of positive research evaluations) is 0.57, while the
average teaching score is 7.03 in a scale of 0 to 10. This table also
shows that our sample includes professors from all fields of knowl-
edge. The most represented areas of knowledge in our sample are
Sciences and Social Sciences, with more than 20% of the observa-
tions belonging to each of these categories, while the field of the
lowest representation is Engineering and Architecture, with 9% of
observations.

Table 2 shows the distribution of teaching scores by research
intensity. In panel A we show results of the categorical variable
that classifies researchers in three groups depending on whether

19 There is a positive trend in teaching scores in the university during the period of
study. For example the average teaching scores went from 6.42 during the academic
year 2002-2003 to 7.28 in the last year for which we have data, whichis 2011-2012.

20 We checked that the inclusion of all the covariates in the model did not cause
multicollinearity problems using the variance-inflation factor (VIF). Results of this
test as well as the correlation matrix are available under request.

their research productivity is lower than 1/3, between 1/3 and 2/3,
or higher than 2/3. This panel shows that people of medium or high
research intensity obtain better teaching evaluations than those of
low research intensity. A t-test of the differences in means shows
that these differences are statistically significant. The finding that
professors with a medium or high level of research intensity obtain
better teaching scores than professors with low research activity
holds for all fields, although the differences between groups, for
some pairs, are not statistically significant. This panel also shows
that when comparing the group of medium research intensity with
that of high research intensity, differences are quantitatively small,
and in many cases also non-significant. This result points to a
potential non-linearity in the relationship between teaching and
research: the difference in teaching evaluations seems to be quite
pronounced when comparing professors of low research inten-
sity with professors of medium and high intensity, and appears
to be less pronounced or inexistent when comparing professors of
medium and high research intensity. Panel B in Table 2 shows that
the conclusion holds when we classify professors in four groups
(with cutoffs at %4 and 34) according to their research intensity.
In this case it is again clear that professors in the lower group of
research intensity obtain on average lower scores on their teaching
evaluations than professors in the other three groups. On the other
hand, when comparing professors in the medium-low, medium-
high and high research intensity, differences among them are
again quantitatively smaller and in many cases statistically non-
significant.

The mean comparisons of Table 2 are suggestive of a relation-
ship between research intensity and teaching performance but they
have to be interpreted with caution because there may be large
differences in observable or unobservable characteristics between
researchers and professors with high and low research activity. In
Table 3 we show the results of different versions of the models
of Eq. (1), in which some of these differences are accounted for.
Columns 1 is estimated using the continuous definition of research
intensity. The results of column 1 show that the coefficient of this
variable is statistically significant and has a value of 0.3495, which
would be the marginal effect on teaching scores of moving from
not doing any research to being an active researcher. To interpret
this coefficient correctly, it is worth putting it in the context of
a specific example. According to the results, researchers with, for
example, a research productivity of 2/3, have teaching scores 0.12
points higher than researchers with a research productivity of 1/3,
or approximately 1.7%. While this result may seem quantitatively
small, it is worth noting that the standard deviation for the teach-
ing score variable is only 1.57 (see descriptive statistics of Table 1),
which means that small quantitative changes in teaching scores do
imply significant increases in teaching quality. In particular, a 0.12
increase in teaching scores represents approximately 7.6% of the
standard deviation.

In column 2 we use the non-linear definition of research inten-
sity in which we classify professors into three groups according
to their research intensity. The coefficient of the medium research
intensity group has a value 0f 0.3163. This implies that, compared to
the group of low research intensity, professors of medium research
intensity obtain teaching evaluations that are 0.3163 points higher
on a scale of 0 to 10, or 20.14% of the standard deviation. Addi-
tionally, if we compare the coefficients of the medium and high
research intensity groups, we see that they are much more simi-
lar (the coefficient of the high intensity group is 0.3795, or 24.17%
of the standard deviation), and we cannot disregard that they are
equal. This result points to research intensity having a significant
and economically relevant non-linear effect on teaching quality.
The implication is that while having low research activity clearly
leads to lower teaching evaluations, there seems to be only a small
difference between being a medium or a high intensity researcher.
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Table 2
Teaching Scores by research intensity.

All Health Sciences Experimental Sciences Social Sciences Arts and Humanities Engeneering and Arquitecture
Panel A: Research 1
Rsearch 1 Low 6.65 6.19 6.74 6.62 7.11 6.26
Research 1 Medium 7.06 7.41 7.04 7.07 7.33 6.49
Research 1 High 7.23 7.46 6.95 7.05 7.51 7.08
t-tests a,ab a,a,ns a,a,ns a,a,ns ca,c ns,a,a
Panel B: Research 2
Rsearch 2 Low 6.66 6.19 6.73 6.65 7.08 6.08
Research 2 Medium Low 7.05 7.37 6.96 6.82 7.61 6.30
Research 2 Medium High 7.08 7.25 7.01 7.45 7.03 6.41
Research 2 High 7.24 7.40 7.04 6.80 7.47 7.06
t-tests aaansbb  aaansca a,a,a,ns,ns,ns a,a,a,b,ns,ns a,ns,a,ns,ns,a ns,ns,a,ns,a,a

Note: Each cell represents the mean of the teaching evaluations of all the professors in the estimating sample (Titulares and Catedraticos) that belong to each category. The
teaching evaluations are measured in scale from 0 to 10. The t-tests row represents the significance of a t-test of the differences in means between each group. In panel A,
each entry on the t-test row represents the t-test of: (Low vs Medium, Low vs High, Medium vs High). In panel b each entry of the t-test row refers to: (Low vs Medium Low,
Low vs Medium High, Low vs High, Medium Low vs Medium High, Medium Low vs High, Medium High vs High). Significance levels of t-tests: a=1%, b=5%, c=10%, ns = not

significant.
Table 3
Regression Results. Dependent Variable: Teaching Scores.
1 2 3
Variables OLS OLS OLS
Research intensity 0.3495"
[0.174]
Research 1 (Medium) 03163~
[0.144]
Research 1 (High) 03795
[0.158]
Research 2 (Medium-Low) 0.3132"
[0.146]
Research 2 (Medium-High) 0.3020
[0.177]
Research 2 (High) 0.4188"
[0.172]
Elective 0.8490 " 0.8448" 0.8445"
[0.076] [0.077] [0.076]
Upper division -0.1183 -0.1212 -0.1184
[0.096] [0.095] [0.096]
Teaching Load -0.0171 —-0.0158 —0.0166
[0.036] [0.036] [0.036]
Rank (Titular) -0.017 0.002 0.0136
[0.142] [0.140] [0.142]
Linear trend 0.0823" 0.0806 0.0810
[0.016] [0.016] [0.016]
Experimental Sciences —0.4346" —0.4206" -04172"
[0.155] [0.156] [0.156]
Social Sciences —0.6859 -0.6622° —0.6562
[0.347] [0.365] [0.361]
Arts and Humanities —0.3987 -0.4182 —-0.4044
[0.248] [0.254] [0.252]
Engeneering and Arquitecture —1.0035 —0.9856 —0.9804
[0.301] [0.303] [0.304]
Constant 6.7625" 6.7358" 6.6634"
[0.864] [0.866] [0.886]
Year dummies Yes Yes Yes
Degree dummies Yes Yes Yes
Experience dummies (trienios) Yes Yes Yes
Observations 5015 5015 5015
R-squared 0.201 0.203 0.203
Clustered (by professor) standard errors in brackets.
" p<0.01.
" p<0.05.
" p<0.1.

Column 3 confirms that this result is robust to using the four-group
categorization of the research intensity variable (the coefficient of
the medium-high category is, in this case, non-significant, but has a
similar magnitude). These findings are consistent with theories that
argue that the complementarities between research and teaching
exist up to a certain threshold, but once that threshold is reached,

additional research intensity creates smaller additional benefits for
teaching. In addition, and contrary to other papers such as Mitchell
and Rebne (1995) or Stack (2003), we do not find any detrimental
effects on teaching of being a high intensity researcher compared
to a medium intensity one.

Note that our results cannot be explained by professors of high
research intensity selecting themselves into elective or more spe-
cialized classes because those factors are controlled for by the
variables Elective and Upper Division. Our results, however, and
despite the relatively large set of covariates included in the empir-
ical model can be explained by different causal mechanisms. One
of them is that research and teaching are complements so doing
research allows professors to improve their teaching. On the other
hand, it is possible that the correlation found between being an
active researcher and teaching quality is due to selection in terms
of ability or motivation. If this is the case, the positive correla-
tion would not be explained by the complementarities between
teaching and research, but, instead, it would be the consequence
of individuals with higher teaching ability having also character-
istics that allow them to do research better (e.g. overall ability or
motivation). Therefore, in terms of policy, the implication that can
be derived from this model is that researchers that have at least a
medium level of research will, on average, obtain better teaching
scores than less research-active peers. Whether this is due to dif-
ferences in ability or complementarities cannot be inferred from
our results.

A second related limitation of the results of Table 3 is that it is
possible that the relationship between research and teaching is not
the same for teachers of different innate teaching ability. This is
relevant because in terms of policy, many times we are interested
in understanding the effects of a policy incentive for people located
at different points of the distribution, for example for better teach-
ers or for worse teachers. Table 4 shows the results of the quantile
regression model. To save space we only show the results when our
preferred measure of research intensity —the three group categori-
cal variable- is used as the independent variable of interest.2! Note
that in this table we are estimating the effects of research intensity
along the distribution of teaching scores. In other words, we want
to check if research intensity exhibits a similar association with
teaching quality for professors at different points of the teaching
ability distribution.

21 Estimation of the quantile model using either the continous measure of research

intensity or the four-group variable lead to the same conclusions and are available
upon request from the authors.
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Table 4
Quantile Regression Results. Dependent Variable: Teaching Scores.
1 2 3 4 5
Variables ql0 q25 q50 q75 q90
Research 1 (Medium) 0.4487" 0.4869™ 0.4276™ 0.1964" 0.0789
[0.148] [0.121] [0.083] [0.075] [0.076]
Research 1 (High) 0.6630™" 0.6551"" 0.3774™ 0.2109 0.1152
[0.174] [0.124] [0.091] [0.079] [0.081]
Elective 1.0449™ 0.9864"" 0.7919™ 0.5316™" 0.4110™
[0.130] [0.093] [0.065] [0.058] [0.060]
Upper division 0.3246" 0.1400" 0.1281" 0.0558 0.065
[0.128] [0.085] [0.064] [0.056] [0.065]
Teaching Load —0.0041 -0.0116 —-0.0145 —-0.0024 —0.0089
[0.049] [0.031] [0.022] [0.019] [0.019]
Rank (Titular) 0.157 0.0134 -0.1137 —0.1382° —0.1409"
[0.159] [0.116] [0.085] [0.084] [0.077]
Linear trend 0.1052™" 0.0814™ 0.0689™" 0.0576™" 0.06317"
[0.025] [0.018] [0.011] [0.011] [0.010]
Experimental Sciences —0.2471 —-0.3551"" —0.2308" —0.1243 —0.0596
[0.156] [0.108] [0.092] [0.082] [0.082]
Social Sciences -0.6372"" —0.4026"" -0.2662"" -0.1137 0.0056
[0.196] [0.137] [0.103] [0.087] [0.092]
Arts and Humanities -0.1217 0.0918 0.2934™ 0.4630™" 0.4202""
[0.207] [0.132] [0.102] [0.081] [0.082]
Engeneering and Arquitecture -1.3178™ -1.1035"™" —-0.6929™ —-0.3587"" -0.3077"
[0.310] [0.219] [0.162] [0.115] [0.127]
Constant 3.8008" 6.8483™" 6.7989™" 7.1910™ 8.0056™"
[1.508] [1.405] [1.020] [0.832] [0.726]
Year dummies Yes Yes Yes Yes Yes
Degree dummies Yes Yes Yes Yes Yes
Experience dummies (trienios) Yes Yes Yes Yes Yes
Observations 5015

Bootstrapped (1000 replications) standard errors in brackets
"p<0.01.

“p<0.05.

‘p<0.1.

The table shows several interesting results. First, the coefficients
of the research intensity variables are always positive and statisti-
cally significant up to the 90th quantile. This suggests, again, that
doing research is associated with better teaching regardless of the
individuals’ innate ability for teaching: professors at the bottom
(e.g.25th quntile) and the top of the teaching distribution (e.g. 75th
quantile) that are active researchers obtain better teaching evalu-
ations than peers in the same part of the distribution with lower
levels of research. Second, the coefficient of the research intensity
variable varies significantly along the teaching scores distribution.
Research has a much stronger association with better teaching in
the lower part of the conditional teaching scores distribution than
in the upper part of the distribution. In particular, the coefficient
of high research intensity for professors of lower teaching ability
(10th and 25th quantile) is as high as 0.4487 for the 10th quantile
and 0.4869 for the 25th quantile. This implies that among individ-
uals of lower teaching ability, those with at least medium research
intensity obtain around 0.45 points higher scores on their teaching
evaluations compared to individuals in the lower group of research
intensity, or 28.6% of the standard deviation. For professors of high
research intensity the coefficient goes up to 0.66 for the 10% quan-
tile and 0.65 for the 25% quantile, or more than 40% of the standard
deviation. On the other hand, professors on the upper part of the
teaching scores distribution obtain much more similar teaching
scores regardless of their research intensities. In this case the coef-
ficient of the medium research intensity is 0.1964 (12.5% of the
standard deviation) for those in the 75th quantile and 0.08 (5% of
the standard deviation) for those on the 90th quantile. A t-test of
the differences between the coefficients of the lower and upper
quantiles (e.g. 25th quantile vs 75th quantile) confirms that these
differences are statistically significant at the 1% level.

A third interesting result is that the relationship between teach-
ing and research changes along the teaching distribution. For the
lower quantiles there is a strong and almost linear positive rela-
tionship between teaching and research. For the median quantile
there is still a positive relationship between being a researcher of
at least medium intensity and teaching, but additional research
does not make a difference anymore. Finally in the upper quan-
tiles, the non-linearities are still present but the difference between
being at least a medium intensity researcher compared to a low-
intensity researcher is quite small and even non-significant for the
90th quantile.

In sum, the implications of the quantile model are: 1) among
the teachers in the lower part of the teaching distribution, those
with medium research intensity do significantly better than pro-
fessors with low research intensity, and those with high research
intensity do better than those with medium research intensity; 2)
among professors located around the mean of the teaching distri-
bution professors of low research intensity do significantly worse
than their peers in terms of teaching, but there is no significant
difference between having a medium or a high level of research
intensity; 3) among the better performing teachers in the sample,
research does not show a strong association with teaching scores.
We now discuss the policy implication of these results.

7. Discussion and policy implications

In terms of policy, a first implication of our results relates to
the hiring of new faculty. In Spain and in many universities across
the world, the access to a tenured position requires demonstrat-
ing a certain level of research. The research requirements to access
such a position in Spain have been increasing over the last few
years in accordance to international patterns. Provided that our
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regression framework adequately controls for common variables
that affect being active in research and teaching effectiveness, our
results suggest that increasing research requirements would not
result in an overall worsening of teaching quality over time if the
new cohorts of professors are required to show at least medium lev-
els of research. This would be because requiring an active research
agenda could attract individuals of higher overall ability for teach-
ing, and because, as shown by the results of the quantile model,
for those individuals of similar teaching ability, research is also
associated with better teaching.

A second implication comes also from our quantile results.
Only at the very top of the distribution of teaching quality (above
the 90th percentile), professors conducting a moderate level of
research do not obtain better teaching scores. Acknowledging that
caution is granted when making recommendations based on a
model that requires relatively strong identifying assumptions, this
finding suggests that promotions based on research will likely lead
to overall improvements on teaching quality of Spanish universi-
ties. According to our results promotions based solely on teaching
quality should only be granted to the very top teachers as mea-
sured by objective teaching quality measures. Our results suggest
a system that combines hiring and promotions based on requiring
at least a medium level of research as a general rule, with teach-
ing incentives in terms of wage increases and awards for excellent
teachers (i.e. those above the 90th percentile of the teaching distri-
bution). Based on our evidence, such a system is likely to provide
both adequate incentives to do research and the same time improve
overall teaching quality.

Additionally, our results, combined with recent evidence for the
Spanish case (Garcia-Gallego et al., 2015; Rodriguez and Rubio,
2013), show that relationship between research and teaching in
Spain is quantitatively non-neglegible and non-linear. This finding
departs from the conclusions of earlier research, summarized in
reviews such as Feldman (1987), Hattie and Marsh (1996) or Marsh
and Hattie (2002), which suggests that the effect of research on
teaching quality is small or non-existent for Anglo-Saxon countries.
Therefore, our paper shows that inferences based on Anglo-Saxon
systems are not directly applicable to countries with substantially
different higher education systems such as Spain. Our results how-
ever, can be reconciled with previous evidence by taking into
account that the sample of tenured professors working in an aver-
age Spanish university like the one used in our study exhibits
a higher degree of heterogeneity in research intensity compared
to average Anglo-Saxon universities typically analyzed in previ-
ous studies. If we perform the analysis making our sample more
homogeneous by only keeping in the sample professors of at least
medium-low research intensity (e.g. those with research intensi-
ties greater than %), we would find only a small and non-significant
association between research intensity and teaching quality, and
our results would look much more similar to most of the previous
studies analyzed in Marsh and Hattie (2002).

Finally, it is important to emphasize that previous studies base
their conclusions on models that make inferences at the mean of
the distribution of teaching quality. Given that the policy debate
is many times focused on how to create incentives at different
points of the distribution of teaching (e.g. how to reward very good
teachers or how to prevent bad teachers to enter the system), it
is important to know how teaching is associated with research at
all points of the distribution. Our results show that the positive
association between both activities appears at all points of the dis-
tribution except for teachers in the top ten of the distribution of
teaching quality, but even among those, higher research intensity
is not negatively associated with teaching. We also find that the
magnitude of the association changes substantially along quantiles,
and that the differences in teaching quality are particularly large
for the lower quantiles. Therefore, we do not find any evidence for

an often cited critique that those professors doing research make
worse teachers.

8. Conclusion

This paper finds that there is a positive correlation between
research performance and the teaching scores obtained by college
professors teaching in a Spanish medium sized university. In par-
ticular, this paper finds that professors of a medium or high level
of research intensity obtain significantly better results on teach-
ing evaluations compared to professors of low research intensity.
We also find that the result is non-linear, as professors with high
research intensity do not obtain better teaching evaluations than
professors of medium research intensity. In addition, our quantile
regression model shows that the positive and significant corre-
lation exists along all the quantiles of the conditional teaching
scores distribution. The quantile model, however, also shows that
the magnitude is much larger for professors in the lower parts of
the teaching scores distribution. This implies that being a mod-
erately active researcher is more highly associated with being a
high-quality teacher at the lower part of the teaching distribution
than in the top quantiles.

Our results could be explained by two different causal mecha-
nisms. On the one hand the positive relationship between research
and teaching is consistent with theories that argue that doing
research allows professors to be up to date with their fields and
that this is translated into better teaching. On the other hand, our
results could be explained by innate individual ability. If some of
the characteristics that make a good researcher are also helpful
for being a good teacher (e.g. organization, creativity, motivation,
technical knowledge, etc), a positive association between teach-
ing and research activities points to individuals that have those
characteristics being able to do both activities better.

Although our sample does not allow for distinguishing the
mechanisms and, therefore, should be interpreted with caution,
our results still have direct policy implications regarding the hir-
ing of new faculty. At the general level, a first decision to be made
about the organization of a university system is to opt for a sys-
tem in which many universities are teaching-only or for a system
in which universities combine both activities. Our results suggest
that combining both activities in the same institution is likely to
be beneficial for teaching quality. In addition our results have pol-
icy implications in terms of the organization of an academic career.
Recruiting systems based on at least a moderate level of research
productivity are not likely to result in a decrease in teaching qual-
ity. Our results show that only in the case of professors of very
high innate teaching ability (those on the top 10% of the distribu-
tion), doing at least a moderate level of research would not lead to
significant improvements of their teaching quality. Thus, a system
that selects professors of demonstrated ability to perform research
would be unlikely to have a negative effect on teaching quality com-
pared to a system in which selection is based solely on teaching. On
the other hand, the policy implications of our results regarding pro-
motions depend on the mechanism that explains the association. If
our results stem mostly from complementarities between research
and teaching effectiveness, promotions based on research would
lead to better teaching effectiveness. However, the model does not
allow us to make this claim if the mechanism that is behind the
results is differences in unobserved ability.

Finally, our paper has limitations that provide opportunities for
future research. On one hand, future research should further inves-
tigate the causal mechanisms that explain the relationship between
research and teaching. Disentangling whether the positive corre-
lation is due to selection or to complementarities is important for
improving selection in hiring and promotion and for the design of
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career incentives. On the other hand, as many universities use sim-
ilar methods for the evaluation of teaching quality and research
output, the construction of comprehensive databases that include
many universities and years of study should be a priority of this
research agenda, so that results can be further generalized. Our
paper used measures of teaching and research quality that are rel-
evant for policy purposes because they are similar to the most
commonly used indicators across Spanish universities, and in addi-
tion the have the added advantage of their simplicity. However,
future research should further investigate the best way to eval-
uate teaching and research outputs in a manner that keeps the
simplicity of the indicators currently used but improves their accu-
racy to capture teaching and research quality. In this regard, the
construction of homogeneous measures of research productivity
that incorporate more time variation would allow for the use of
econometric models better able to disentangle the causal mecha-
nisms underlying the positive correlations between teaching and
research. Universities and policy authorities should make the con-
struction of such comprehensive databases a priority so that policy
decisions can be made after a careful consideration of all available
evidence.
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