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University teachers should devote time to three tasks: teaching, research and management. Some teachers do not know

how tomanage their timewell so teaching tasks take toomuch time. In order to conduct research or fulfil theirmanagement

responsibilities, they are obliged toworkmore hours than those stipulated in their contracts. Furthermore, they often have

the feeling that, despite the long hours devoted to teaching, their students fail to obtain the results desired, and this feeling

leads to frustration. Some ideas for helping teachers to optimize their teaching time are presented in this article, so that by

improving their quality of teaching the number of hours canbe reduced and, at the same time, better results canbe achieved

by their students.
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1. Introduction

Parkinson’s Law [1] states that work expands in

order to fill the time required for its completion. In

other words, ‘‘not enough time exists for a task to be

accomplished’’, and this amount of time depends on

the available time. It is often said that when we are
doing a task we enjoy, time seems to fly by.

University professors are required to dedicate

their time to teaching, research and management.

Some of them are more motivated by teaching, and

devote a great deal of time to these responsibilities.

When all this time is added to research andmanage-

ment tasks, they often find themselves working

longer hours than those stipulated in their profes-
sional contracts. This is liable to produce anxiety,

because in spite of the large amount of time spent on

teaching, they frequently have the perception that

all this effort is not worthy, or even that they are

failing to improve their students’ academic results.

The true cause might be that these teachers do not

manage their time well.

The goal of an engineer is to do the best possible
job with the available resources (materials and

time). In this sense, perfection may be the enemy

of a job well done. Engineers usually work on

projects with tight budget, calculated according to

the time assigned to each task in the project. They

are required to complete these tasks as well as

possible in the time allotted to them, and this does

not always result in perfection. Indeed, there is a

popular saying that states that if a certain task

requires a time T to be completed with 95% of

excellence, the remaining 5% will require at least a

further amount of time T. Those university teachers

who fail to employ their time well are aware of this,

because they devotemuch effort to fulfilling this last
5% of excellence even though it fails to have a

significant impact on their students’ results. On

the other hand, the principle of Pareto applied to

time says that 80% of the results comes from 20% of

the efforts and time invested. It seems reasonable to

think that a teacher should focus on that 20% effort

in time and try to automate the rest.

TheEuropeanHigher EducationArea defines the
ECTScredit in terms of the time students devote to a

subject: between 25 and 30 hours of personal work,

over a period of between 18 and 20 weeks. Nothing

is said, however, about how much time a teacher

should spend on it. European universities usually

regulate the equivalence between student credits

and the number of hours teachers devote to teaching

in terms of the total number of student credits and
the budget corresponding to faculty staff. However,

in real practice, teachers decide themselves how

much time they really devote to teaching.

University teachers tend to be very methodical in

their research. They quantify all the measurements

in their experiments and draw conclusions from this

quantification. On the contrary, few of them adopt

the same procedure when it comes to teaching tasks.
In particular, very few of them quantify the time
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they dedicate to teaching, and those who do so have

different reasons. For example, in a study [2] a

comparison is made between the time devoted by

teachers to teach and students’ academic results,

with the aim of improving the ratio teaching time vs

student’s results. While initially this might seem a
good idea, the objective in this study could be a

perversion of the system, since usually, learning

results are not equivalent to academic results.

Unfortunately, many of the current assessment

methods are entirely result-based; that is, they are

aimed at obtaining results rather than genuinely

ensuring learning. As in many other cases, what is

merely an indicator becomes the goal.
A preliminary version of this work [3] was pub-

lished in 2010. In this former version, authors set out

how quality learning could be achieved by using

active methodologies, without a significant increase

in the time that teachers dedicated to teaching. The

work was based on two fundamental ideas:

� Active methodologies produce better learning

results than passive methodologies, and

� In many cases, active methodologies require less

dedication from teachers than passive ones, since
teachers act as tutors, and are not in the centre of

the learning process.

On the basis of these ideas, a series of proposals was

set out for reducing and/or optimizing the time

spent by teachers, without loss of teaching quality.

Chickering and Gamson [4] define the following

seven principles for good practice in undergraduate

education:

� P1: Encouraging contact between students and

faculty.

� P2: Developing reciprocity and cooperation

among students.
� P3: Encouraging active learning.

� P4: Giving prompt feedback.

� P5: Emphasizing time on task1.

� P6: Communicating high expectations.

� P7: Respecting diverse talents and ways of learn-

ing.

These seven principles should be applied to the

different actions adopted by lecturers while teach-

ing: actions during preparation for the subject,

actions during teaching of the subject, actions
during learning assessment, and transverse actions.

The goal of this paper is to present a set of

proposals to help lecturers to increase the quality

of their teaching by using the available resources

more efficiently; in this case, we focus on time as a

resource. A detailed description of each proposal is

out of the scope of the paper, but references are

provided so interested readers can look for further

information on how to use and apply them.

The rest of the paper is organized as follows:

Section 2 presents the actions to be undertaken

during preparation for the subject; Section 3 con-
tains the actions during the teaching of the subject;

Section 4 the actions during learning assessment,

and Section 5 the transversal actions. Actions corre-

sponding touniversities and schools to help teachers

to manage their time better are presented in Section

6, and some results of this work can be found in

Section 7. Finally, Section 8 concludes the paper.

2. Actions during the preparation for the
subject

In this section, we present some actions that lec-

turers can take during the preparation for subjects

in order to optimize their teaching time. Both in this

section and in those that follow, we will also present

between brackets the principles of teaching quality

to which these actions contribute.

2.1 Drawing up graphic presentations for the

classroom

It is important to draw up graphic presentations

that may serve as a guide in class. These presenta-

tions reduce preparation time for the classes (P5),
reduce possible errors by teachers and misunder-

standings by students, and enable teachers to devote

more time to interaction with students (P1) if

challenges and questions are included in presenta-

tions to communicate high expectations to students

(P6).

It is advisable tomake the presentations available

beforehand, either in Learning Management Sys-
tems (LMS), reprography service or in free content

publication systems (e.g., Slideshare) [5]. In this

way, students can dedicate more time to ‘‘being

active in class’’ and less to ‘‘copying from the black-

board’’ (P3). For subjects that are taught todifferent

groups of students, presentations can facilitate

group coordination and homogeneity (all groups

are provided with the same material). For subjects
with various teachers, they facilitate coordination

among teachers (P5) and enable work to be dis-

tributed more evenly (P5) if teachers share the task

of creating them.

Presentationsmay be drawnupusing slide editing

programs such as PowerPoint #, OpenOffice and

LibreOffice, and also with online services such as

Prezi [6]. However, slides are not the only means for
preparing a presentation. Mental and conceptual

maps [7–9] are also tools for organizing and repre-

senting knowledge, and are very suitable for helping

students to relate the concepts addressed in the
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course. There is software that allows creating and

editing suchmaps in a very simpleway. In the case of

mental maps, Freemind [10] can be used as a desk-

top program andMindmeister [11] as aweb applica-

tion (allowing also exporting to a Freemind

format). ExamTime [12] (currently GoConqr) is a
Personal Learning Environment (PLE) which offers

a powerful tool for the creation and reutilization of

mental maps. Finally, the Cmap [13] desktop appli-

cation enables conceptual maps to be drawn up.

In addition, explanatory videos may be designed

for using in class or out of class. They can address

theoretical concepts, problem-solving or lab work.

Video production is nowadays available for tea-
chers (with reasonable cost and effort), by means of

the use of freeware tools [14]. Animoto [15], Screen-

cast [16] and VideoScribe [17] are three popular

tools for making videos. Animoto is a web site

where it is possible to make videos from slides,

pictures and movies. Screencast allows screen cap-

ture with audio and the inclusion of arrows and

elements to highlight areas of the image. Video-
Scribe presents a hand drawing, while a voice on off

is heard in the background. A digital pen such as

Smartpen [18], which enables simple recording of

sound and image, can also be used to record videos

similar to those recorded with VideoScribe. These

videos can have a significant impact on student

learning, since they can be viewed as many times

as necessary or stopped and re-run at the speed
required for effective learning [19].

2.2 Two versions of the learning guide for the

subject

The learning guide for the subject is an indispen-

sable tool for both teachers and students. However,

teachers and students are probably looking for
different informationwhen they consult the learning

guide, and thus our recommendation is having two

guides: one for teachers and another one for stu-

dents. The guide for students can be considered as a

subset of the teachers’ guide.

The guide for teachers provides a detailed

description of the subject and the organization of

teaching, which enables coordination time among
teachers to be reduced (P5). A well-developed guide

could save a great deal of time on meetings, and

facilitates the incorporation of new teachers into the

subject (P5). The guide for students contains a

general description of the subject, and should be

confined to the aspects students need most: a clear

description of the objectives and contents, of the

activities to be carried out by the students to learn
them, and of the methods and instruments to be

used in the assessment. An appropriate format and

synchronization of both guides reduces the time

required for updating (P5).

2.3 Updating of material, objectives and contents

Some subjects, especially those of final courses in

some disciplines, should be frequently updated,

which often requires significant dedication from

teachers. Collaborative activities may also be

designed, and in these activities, students can help

developpart of thematerial to be used in subsequent

courses (P1, P2, P3, P6). This work can be used as
class material (e.g., collections of problems or lab

practices). During the development of such mate-

rial, work on professional competencies (P2, P3, P6)

can be conducted, such as oral and written commu-

nication, information literacy or autonomous learn-

ing.

It is advisable to have a ‘‘cloud’’ space where

updated information may be stored, and to which
all teachers can have access. This space may be a

BSCW [20], a wiki, a blog, Google Drive [21],

Dropbox [22], etc.

3. Actions during teaching of the subject

This section presents some actions that lecturers can

undertake during the teaching of the subject in order
to optimize their time.

3.1 Using graphic presentations (P1, P2, P3, P5)

The use of the graphic presentations proposed in

Section 2 implies less use of the traditional black-

board, but this does not mean that it should not be
used. These presentations reduce the time that

teachers need to prepare the class, but as teachers

can lecture more quickly, there is the risk that some

students will not follow the lesson. To account for

this risk, the time devoted in class to each objective

of the subject should not be reduced. Students need

the same amount of time to assimilate ideas, irre-

spective of the way in which they are presented.
Experienced professionals recommend between 10

to 20 slides per hour, depending on how ‘‘full’’ the

slidesmay be. The time saved by a graphic presenta-

tion in comparison with writing on the blackboard

can be used to concentrate on active learning. For

example, students could be asked to solve problems

at home and discuss their resolution in classroom

groups (P1–P7), as detailed in [23]. Teachers can
thereby dedicate their time to the learning process

rather than simply teaching, as well as acting as a

consultant and moderator. For some of these pro-

blems (especially the more complex) the solution

can be presented with a graphic presentation to help

students understand.

3.2 Using active learning methodologies (P1, P2,

P3, P4, P7)

Active learning methodologies foster creativity in
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students [24], placing creativity at the heart of the

teaching-learning process. Their objective is to

achieve learning through doing. Teachers then

energize the classes, although this is not the main

aim [25] (P1, P3, P4). Such an approach enables

teachers to optimize the time spent on teaching,
since their most important task is carried out in the

presence of the students. Active learning methodol-

ogies may contribute to optimizing the dedication

time of teachers. Some of the most well-known

active methodologies are outlined below, together

with a list of the principles they promote.

� If a topic can be divided into disjunctive parts, the

Jigsaw technique may be employed [26] (P1– P4,

P7).

� If a topic can be addressed using Case-Based

Learning [27], students can be asked to resolve

the case individually (P3), and thereby build

knowledge (from the particular to the general)

in a collaborative way (P1–P3, P7).
� In a wide range of subjects, student motivation

can be greatly improved using PBL. The initials

PBL are used to refer to both Project Based

Learning and Problem Based Learning. Project

Based Learning consists of integrating theory

with hands-on design projects [28]. Problem

Based Learning is a technique in which students

work on a preferably real-world problem in
groups and have the opportunity to practice

teamwork and oral and written communication

skills [29]. Problem Based Learning has been

implemented in different ways [30]. PBL requires

faculty to shift their role froma traditional lecture

or consulting role to a coaching role [31]. The

Essential Project Design Elements Checklist [32]

can be used for a quick evaluation of a project’s
design, to check whether it includes all the essen-

tial elements of PBL or not. This methodology

can be employed at any level of studies and with

any subject. In [33], for example, it is used in the

first year of a Physics course. PBL can contribute

to all of the seven principles for good practice

(P1–P3, P6, P7).

� Flipped classroom [34] is a term coined by
Jonathan Bergmann andAaron Sams, two chem-

istry teachers at Woodland Park High School in

WoodlandPark,Colorado. It is amethodology in

which students previously prepare (outside the

classroom) the topics to be addressed in class,

using previously available materials (videos,

texts, books, etc.). Class work consists then in

sharing information with other classmates and
participating in activities for consolidating learn-

ing. FlippedClassroom fosters student collabora-

tion (P2), encourages active learning (P3) and

strengthens motivation.

� Gamification consists in using the so-called

‘‘serious games’’ as a learningmethod in the class-

room. The learning experience is developed

around an activity in which students learn by

playing [35]. Gamification is closely related to

simulation and roleplay techniques, which enable
students to learn by immersing themselves in the

simulationofasituationthatobliges themtoadopt

one or several different roles [36, 37] (P2, P3).

When students become familiarized with using

active methodologies, more time is generated in the

classroom than with the use of traditional explana-

torymethods. This time can be used to correct other

tasks and activities (P1, P4) or to start planning for

the next class.

Active methodologies enable the professional

competencies to be developed in a natural way,
while simultaneously addressing the specific compe-

tencies of the Degree. It is important to employ

different methodologies in order to accommodate

the different learning styles (P7) [38].

3.3 Attendance checks and evaluation of activities

Authors do not advocate systematic attendance

checks, and believe that it is more recommendable
to evaluate classroom tasks and activities rather

than attendance (P3, P7). An LMS can be used in

this regard (P5), thus obviating the need for teachers

to devote time to it. Some activities can be corrected

automatically (P4, P5) using tools that are available

in many LMSs. If teachers decide to correct the

activities personally, it is not strictly necessary to

correct them all. A representative sample will help
teachers know whether students have acquired the

contents and skills, but in in this case, it is advisable

to at least provide a correct solution so that all

students quickly receive feedback on the result of

their work (P4, P5). Self-assessment and peer assess-

ment can also be used (P3-P5) to correct the activ-

ities [39].

4. Actions during learning assessment

When learners study without a defined purpose or

strategy and do not make an effort to relate new

knowledge with previous one, they can only achieve

superficial learning. This frequently happens when

they strategically study just to pass an exam, and

memorize facts and methods to solve problems

without trying to understand and connect to pre-

vious knowledge. The immediate consequence is
that they find every new idea difficult. On the

contrary, students perform in-depth learning when

they are able to connect together new ideas with

previous knowledge and experience, by looking for

patterns, underlying theories and evidence in order
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to arrive at a conclusion. Superficial learning is

quickly forgotten, while in-depth learning remains

in the memory [40].

Assessment is closely related to principle P4:

Giving prompt feedback. Assessment takes up a

great deal of teachers’ time, and thus it is necessary
to plan the assessment in terms of the available time.

Teachers should design the subjects in terms of the

assessment they wish or are able to carry out.

Furthermore, assessment highly affects learning,

since frequently students only study the contents or

skills that are going to be assessed. For this reason,

assessment should be diverse and continuous. It is

important not to confuse continuous assessment
with continuous examination, because this causes

students a great amount of stress [41]. Normally, we

do not train students to take exams, but this is the

way in which we evaluate them. Many instruments

of assessment exist that go far beyond examinations

[42].

It is also necessary to differentiate diagnosis from

assessment. Diagnosis consists in gathering data in
order to arrive at a judgement and does not imply

assigning grades of any type. It is better to diagnose

the performance of the learning groups (P5) than to

do so individually, and the ideal way is to conduct

assessment several times throughout the course.

Assessment, on the other hand, is to judge the

value of something on the basis of the data gathered.

One may diagnose without assessing, but one
cannot assess without having diagnosed before.

Two types of assessment exist: summative assess-

ment and formative assessment. Summative assess-

ment determines the grade that accredits the level of

learning attained by the student, and requires deci-

sive intervention by the teacher (grading). Most

teachers think only of this type of assessment

when designing the assessment for their subject,
despite the fact that correction is a repetitive and

unwelcome task that occupies a great deal of time

(P5). On the other hand, formative assessment

guides and improves the teaching-learning process

[43, 44]. Self-assessment and peer-assessment are

very useful tools in formative assessment (P5).

These techniques motivate students and provide

them with rapid feedback on learning, almost with-
out the need for intervention by teachers [45]. One

way of self-assessment is, for example, when stu-

dents monitor their learning using a portfolio [46].

The portfolio is a very well-known technique in

other disciplines, although its use is relatively

recent in engineering studies [47].

Assessment may be structured in four stages: (1)

Planning and drawing up of exams; (2) completing
the exams; (3) correction of exams, and (4) provid-

ing students with feedback. The following sections

are focused on each of these stages.

4.1 Planning and drawing up exams

As stated before, the preparation of a learning guide

helps in the planning and assessment of the subject.

In a similar fashion, and with respect to the devel-

opment of problem statements for exams, it is

preferable to do them collaboratively. To that end,
a preliminary (brief) meeting may be held to define

the objectives and the weight of each question. Each

teacher should write a problem statement (with

answer) and solve-check (without having the solu-

tion) a question proposed by another teacher. It is

important to measure the time taken to solve each

question. Taking into account the remarks made by

all the teachers, a definitive statement is then drawn
up, which ideally should be solved again by one or

two teachers. These teachers should not take more

than between 1/2 and 1/3 of the time students will

have to perform the same operation. Extra ques-

tions can be prepared with this method and then

saved for future semesters in question banks.

In the same subject, three different types of

evaluation can be performed: diagnostic, formative
and summative. Diagnostic assessment occurs

before instruction and help teachers know whether

the students are prepared for the new knowledge or

not. Formative assessment is used during teaching

to evaluate whether students are learning or not and

provide feedback if necessary. Finally, summative

learning occurs after instruction, and in many cases

the purpose is to grade students.
Regarding diagnosis, it is advisable to conduct an

evaluation of the state of student learning at the

outset of the course (P3–P5, P7). Thanks to this

diagnosis, students are aware of what they know

and what they do not know (P4), and they can be

asked to go over the material they have studied in

previous courses (P3, P7). Teachers can provide

revision material without the need to work on it in
class (summaries, diagrams, conceptual maps, etc.).

This material only has to be prepared once and,

once it has been drawn up for the course, it obviates

the need to return to topics studied in previous

subjects (P5). In addition, it provides continuity

for the topics in the subject. Students realize thereby

that subjects are not islands unto themselves: they

are able to benefit from the material studied in
previous subjects and are aware that the knowledge

thus gained is helpful in future subjects.

Both diagnosis and formative assessment (P3–P5,

P7) require little or no intervention by teachers

(feedback), and it is only necessary to prepare the

questions once, since they have no bearing on

students’ results and can be repeated each year

with few or even no changes. On the contrary,
summative assessment requires intervention by tea-

chers. However, exams can be performed by stu-

dents outside of the classroom [48].
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With respect to summative evaluation, question

banks can be used for each topic or objective, as

remarked in the beginning of this section. These

questions may include the answer or a guide for

correction, aswell as log of the dates when they have

already been used. They are generated progressively
and can be used year after year. Students may

contribute to the generation of these questions, as

remarked in Section 2.3 (P2, P3).

4.2 Grading exams

The use of rubrics facilitates grading (P2–P4) [49].

Rubrics can be found all over the Internet [50].
These rubrics can easily be modified to adapt them

to the objectives of the subject. Indeed, students

themselves can adapt them [51]. The different types

of assessment require different types of rubrics [52].

In general, students’ rubrics should be much more

precise, since teachers possess better criteria for

decision-making in the cases not described in the

rubrics, while students lack experience. Neverthe-
less, it is very difficult to find a rubric that covers all

the possible cases, and it is therefore preferable to

concentrate on defining the most general cases with

precision.

As far as labs are concerned, the use of copy

detection tools is recommended wherever possible

(P5).A timely correction (subjective, with feedback)

in each session prevents the generation of deliver-
ables that require subsequent correction (P1, P3–

P7), thereby reducing teacherworkload, but obtain-

ing results that have a close correlationwith the final

grade for the subject [53].

Many LMSs include tools for the generation and

automatic correction of multiple-choice tests (P1–

P5), with which the questions and answers can be

changed in order to personalize the exams for each
student.

Student response tools are also useful. They use

clickers or mobile devices as an interface [54]. These

systems are extremely appropriate for conducting

diagnoses and formative assessment, since they

contribute to improving student motivation for

thinking and replying [55]. They can also be used

very effectively for the automatic on-the-spot cor-
rection of exams in the lecture hall (P1–P5). Many

platforms exist nowadays that provide this type of

service. Some are free access, some require payment,

while others still are of a mixed type. Some of those

[56] with the best performance are Infuse Learning,

Quiz Socket, Kahoot, Verso, Socrative, Poll Every-

where and Mentimeter. Most of these systems offer

a free version with limited functionality.

4.3 Feedback to students (P1, P3, P4, P5)

Students need constant feedback on the evolution of

their learning. If this feedback is badly planned, it

may occupy a great deal of teachers’ time. Digital

publication of solutions and results reduces teacher

workload (P4, P5). It is advisable to have appro-

priate publication formats. It is also convenient to

have an efficient grading system to incorporate the

grades to student’s records (cuts down time spent
sending notes).

With regard to the review of examinations (P1,

P3–P5), this can be done in groups butwith personal

attention given to individuals. This technique helps

students to understand themistakes they havemade

in the exams rather than spending time arguing over

the grading system. The fact that other students are

present during the review helps to do this success-
fully. The method consists in providing students

with their corrected exams together with their

answers and correction criteria so they can compare

them and analyse their faults. It is important for

students to have all the time they need for this

process and to be able to take notes. Checking

over the exams can be done in groups of ten students

or even larger, since this greatly reduces the time
teachers spend reviewing the results of the exams.

5. Transverse actions

Two types of transverse actions are described in this

section; those aimed at carrying out and/or improv-

ing the coordination of subjects, and those regard-

ing tutorials for the students.

5.1 Coordination actions

Three basic types of coordination exist [57]:

� Subject coordination, in order to prevent repeti-

tion of work and to ensure uniformity between
groups. In general, a teacher acts as the coordi-

nator for the subject. The time spent on coordina-

tion can be significantly reduced with good

organization. The organization implies the prior

and precise planning of all the tasks that will be

carried out during the course, and the planning of

the activities the students will do inside and out-

side the classroom eachweek of the course. It also
involves the development of the material that

teachers and students will use during the course.

� Semester coordination (horizontal coordina-

tion), the objectives of which are: to provide

consistency in objectives and contents, to prevent

overlapping, to program joint activities, to draw

up a student schedule/agenda, and to plan assess-

ment. The horizontal coordinator of the course
and the coordinators of the course subject parti-

cipate in this process.

� Coordination of the degree, whosemain goal is to

distribute and monitor the correct distribution of

competencies and skills (technical and profes-
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sional) between the different subjects, prevent

unnecessary overlapping and undertake actions

for the guidance and monitoring of students.

In order to ensure that coordinationworkswell, and

to prevent overload for teachers with unnecessary

meetings (P5), it is vital to have a goodorganization.
In the case of subjects, this organization is achieved

by means of an appropriate definition of the learn-

ing guide. In the semester and degree coordination,

the School should clearly define the mechanisms for

swiftly addressing any possible changes in the sub-

jects that may affect other closely related subjects

[58]. Coordination involves an initial increase in the

workload, but also a saving of time in themid—and
long-term (P5). It also enables consensual decision-

making and division (sharing) of labour (P5). Time

spent by teachers on coordination can be reduced by

using virtual spaces such as forums, chats and so on

[59, 60], which also reduces the number of in situ

meetings as well as eliminating the need for syn-

chronous meetings.

5.2 Actions concerning academic tutorials

In order to cut down on the time teachers spend on

academic tutorials, the more advanced students

(supervised by their teachers) can act as mentors

for their less-experienced colleagues (P1, P2) [61].
For example, [62] describes how final-year module

students tutored a PBL experience for first and

second year students. The school can help teachers

by encouraging this type of initiative.

A very common complaint among teachers is that

students do not fully benefit of the time devoted to

academic tutorials (consultations). In order to take

maximum advantage from this time, occasional
activities can be planned with students outside of

the classroom (P1, P4). These supervised activities

can be assessed, as for example: presentations on the

evolution of lab practices; resolution of short exer-

cises; discussions about different alternative solu-

tions to problems, etc. Such activities should be

conducted in coordination with the other teachers

of the subject. It may seem at first glance that
undertaking activities of this nature might increase

teacher workload even more, which raises the

following question: How can the time devoted to

these activities be reduced without losing their

effectiveness?

First, it is necessary to take into account that

preparation for these activities only has to be done

once (P5), since they can be employed again with
only a few changes in future courses (P5). Techno-

logical resources can also be used to manage these

activities and thus reduce the amount of time they

require from teachers (P2, P5) such as, for example,

discussion forums for theoretical aspects, discussion

forum for problem solving, etc. In such forums the

main role is performed by students, who express and

discuss their doubts (P1, P2, P4, P5, P7). The teacher

supervises the forum and intervenes only when

necessary (for example, to indicate the correct

answer or to solve doubts if no student is able to
do so correctly). All the students read the answers,

so there is no need to repeat an answer to the same

doubt or question several times. Many questions

(and answers) can be used again in subsequent

courses, which contributes to an improvement in

learning without requiring additional effort from

teachers. This forum is generally used as a lecture

hall in distance-learning universities where LMSs
are available.A forummaybe set for all the students

of subject (teachers could share the work) or one for

each group.

In the forum for problem solving, [63] (P1–P7),

the teachers might regularly set the resolution to

some problem (every week or every fortnight) so the

students can discuss the possible solutions. These

sessions normally end up becoming a forum of
doubts about the subject. Not all the students

participate actively, but those who do so achieve a

great benefit. Teachers are not obliged to answer the

same questions several times over, and the list of

problems can be used again in the following course.

A set of solutions, with and without mistakes, is

obtained in a short time and can be used in other

activities.

6. Actions corresponding to universities
and schools

Many teachers do not know how tomanage well the

time theydedicate to teaching.This paper provides a

description of some ideas, techniques and method-
ologies that may help them to improve this manage-

ment of time, but the schools and universities where

they give their classes can also contribute to

optimizing the time spent teaching by adopting

strategies to improve also the quality of learning.

For example, educational institutions could

make specific room in their academic schedules for

time devoted to activities of subject assessment [64],
so that it does not have to be done during class time.

If they were to set aside a slot from 12.00 pm to 3.00

pm every Monday and Wednesday, for instance,

students could study at the weekends and not miss

class in other subjects (the setting of exams in other

subjects is the main reason for non-attendance of

students who otherwise attend classes regularly

[65]). Assessment of morning and afternoon
groups could be conducted jointly. This would

enable the number of different problem statements

in the subjects involvingmany groups to be reduced,

and thus achieve a more equitable evaluation.
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Furthermore, the fact that each teacher would have

fewer different problems to correct would simplify

this process. Such a time could be used to hold

meetings on the subjects or on other issues on days

when no assessment activities are foreseen (P5). The

execution of this proposal would generate 30 such
slots over a 15-week course, during which 30 possi-

ble assessment activities could be held. If students

study five subjects simultaneously, there would be

time for six ‘‘centralized’’ activities for each subject

during the course. The design of subjects with three

centralized activities would therefore enable the

activities of two consecutive courses to be coordi-

nated, including subjects with a burden of one exam
per week. Moreover, week 16 could also be used, or

even subsequent weeks, in order to relieve conges-

tion during the last weeks of the course, which are

traditionally loaded with exams.

A further measure that could be adopted is to

impart classes to all the subgroups in a group on the

same day. This would prevent breakdown of group

coordination when a class is missed due to a bank
holiday, since this affects all the subgroups equally,

and would therefore facilitate intra-subject coordi-

nation (P5).

It is also advisable not to organize teaching in

theory or problem-solving classes, that is, it is better

to use the same group of students for the two types

of class. This facilitates the homogeneous distribu-

tion of personal work for students [66] as well as the
design of the subject. This type of organization is

less rigid and enables problem-solving to be tackled

when considered convenient and not only during

classes marked for that purpose.

With regard to the size of the groups, not dividing

the group for problem solving classes reduces the

total cost of the subject (in terms of face-to-face

classes with teachers), and leads to average-sized
groups for active learning sessions. For lab activ-

ities, however, in general it is necessary to have

smaller student groups. The time saved by not

dividing the group for problem-solving lessons

could be used for making smaller lab groups,

which could in turn facilitate the in situ subjective

assessment described in Section 4, and makes easier

the contact between students and faculty (P1). As
previously explained, this would likewise reduce the

time required for themanagement and correction of

lab deliverables (P5).

Schools, and universities where appropriate,

should provide classrooms and lecture halls with

movable tables and chairs, which canbe re-arranged

for team work. This facilitates active learning (P3)

as well as monitoring by teachers (P3, P5). Students
could also be encouraged to use their own laptops,

tablets or cell phones in class byproviding themwith

plugs and Wi-Fi in each classroom.

Some classrooms could also be provided with

audio and video recording equipment for some

lectures, which could be recorded thus avoid

having to repeat them (P5). Students could then

see them as many times as necessary, and at a speed

appropriate for their own understanding assimila-
tion (P3, P7). This would also help teachers to focus

more on interaction with students (P1). Some class-

rooms and lecture halls could also be equipped with

interactive digital screens that ‘‘automatically’’

reflect what is written by teachers (P5). They also

allow reusing the solutions to exercises, from one

group to another and fromone year to the next (P5).

It is a good idea for schools to provide support
personnel for teaching (P2–P5). This could be done

by means of grants for final year or doctorate

students, who could give their support for lab

classes, consultations and tutorials.

The Final Year Project is another area where

schools can help teachers to optimize their time.

Teachers often find that they are obliged to train

students who undertake these projects almost from
scratch. Schools can assist them by providing stu-

dents with basic training in project development

(P5), offered (or even compulsory) to all students

that are about to begin their Final Year Project [67,

68]. This basic training should include the appro-

priate documentation for students.

In addition, schools should provide support for

coordination (subjects, courses, qualification)
through recognition of the time devoted to coordi-

nation tasks. Schools can also help teachers by

organizing the work commissions required for

arranging meeting, and by providing specific infor-

mation that is appropriate for teachers’ needs (P5).

This information enables teachers to reduce their

training time (as opposed to self-training).

LMSs are very important and useful tools.
Schools should ensure that students be included

automatically in the LMS once they enrol in the

course. This would facilitate teachers’ tasks and

contribute to optimizing their time (P5). Subjects

could be uploaded from one course to the next,

whichwouldmake all the design and reuse of subject

material available to various groups for several

years. LMSs cuts down on bureaucracy and the
need to deliver problems, lab, and practices by hand

(P5), as well as enabling the completion and auto-

matic correction of multiple-choice tests (P4, P5). It

also facilitates coordination (P1, P2) between

teachers themselves and between teachers and stu-

dents. LMSs discussion forums (P1–P4, P6, P7)

facilitate student-to-student and teacher-to-student

communication as well as group work tasks (theo-
retical and problem forums, as described in Section

5, and tutorials (doubt resolution, communication

with students and mentoring). The online schedule

Fermı́n Sánchez-Carracedo et al.1474



for the subject (P5) has a subscription option for the

automatic reception of announcements and notifi-

cations. Finally, an ‘‘official’’ diary may be kept of

the work covered every day or every week in class

(P4, P7). This would enable students who have

missed classes to follow the course and at the same
time serve as ‘‘minutes’’: dates of the next exam or

for submissions, material to be assessed and so on.

However, other factors are involved. The correct

management of all the tools provided by a LMS

requires trained teachers and involves dependence

on ICT.

7. Results

Table 1 summarizes most of the proposals made in

this paper and, when appropriate, the relationship
of such proposals with the Chickering and Gamson
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seven principles of good practice in undergraduate

education.

Regarding practical applications, the work pre-

sented in this article has led to a 5-hour workshop

given by the first author at different universities over

the last eight years. The workshop is aimed at
teachers who are dissatisfied with the management

of their time. These teachers feel that they devote

too much time to teaching tasks and would like to

know about techniques to enable their students to

obtain the same—or better—learning results, but in

a way that involves a reduction in teacher’s time.

The teachers who attend the workshop dedicate, in

general, quite a lot more than 40 hours per week to
teaching, which leads to a feeling of dissatisfaction

because, apart from failing to achieve the results

they expected, they feel that they often neglect other

facets of their work or even their personal and

family relations. Around 20 teachers usually

attend each session of the workshop, although on

some occasion attendance has risen to 40. The

workshop is, from 2015, a subject of the UPC-
BarcelonaTECH Degree ‘‘University Education in

Science, Technology, Engineering and Mathe-

matics (STEM)’’.

In 2010, the workshop was held at the UPC-

BarcelonaTECH (Spain), the Universidad de

Málaga (Spain) and the Universidad de Sevilla

(Spain); in 2011, it was held at the Universidad de

Murcia (Spain), the Universidad de Sevilla (Spain)
and the UPC-BarcelonaTECH (Spain); in 2012,

2014 and 2015, it was held at the UPC-Barcelona-

TECH (Spain); in 2016 at the UPC-Barcelona-

TECH (Spain), the Universidad de Almerı́a

(Spain) and the Universidad de Guadalajara

(Mexico); and in 2017 at the UPC-BarcelonaTECH

(Spain) and the Universidad de Almerı́a (Spain).

More than 300 teachers have attended the work-
shop and the training they have received there has

been rated very positively. It is impossible to synthe-

size easily this rating, since each university uses its

own surveys and metrics but, in all cases, teachers

have stated that the training they have received at

the workshop has helped them to optimize the time

they devote to teaching tasks.

8. Conclusions

In this paper, some ideas for helping university

teachers to manage the time they spend teaching

better are presented. These ideas are classified

according to the types of actions undertaken by

teachers in the execution of their teaching tasks:
during preparation of the subject, the teaching of

the subject and the assessment of the subject, as well

as actions of a transversal nature.

For each action, a description is given of a set of

ideas, techniques, methodologies and tools to assist

teachers in the optimization of the time they devote

to teaching. Many of these proposals are aimed at

the reuse of material from one course to the next.

The use of the appropriate tools in each case is

essential for students to obtain better learning
results. This is achieved by taking into account the

seven principles of good practice in undergraduate

education in all the actions.

Schools and universities can also do much to

facilitate teachers’ tasks: (1) making room in the

schedule for subject assessment sessions; (2) orga-

nizing groups for each subject in amanner that saves

coordination time and facilitates the use of active
learning strategies; (3) appropriate equipment of

classrooms to enable students to work in teams

with their laptops, tablets and cell phones, and

teachers to record and reproduce classes easily; (4)

providing support personnel for teaching; (5) pro-

viding common training in project management for

students who do the Final Year Project; (6) recogni-

tion of time devoted to coordination tasks; and (7)
giving support to teachers by means of LMSs.

This paper has not considered other issues

regarding lecturer’s skills and experience, for exam-

ple her/his expertise on the subject matter, knowl-

edge about pedagogical models and educational IT

tool, expertise, etc. All these issues do have big

influence in the time spent in teaching, and are

therefore of high importance, but they depend on
many factors and evolve with time. For example, a

teacher could spend many hours the first time that

he/she uses a video tool, but this time will decrease

significantly with practice.
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ñanza Universitaria sobre Informática, JENUI 2010, San-
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48. D. López, J. L. Cruz, F. Sánchez Carracedo and A. Fernán-
dez, A take-home exam to assess professional skills. 41st
ASEE/IEEE Frontiers in Education Conference, FIE 2011,
Rapid City SD, USA, pp. F1C1–F1C6.

49. K. J. Reid and E.M. Cooney, Implementing Rubrics as Part
of an Assessment Plan, IJEE, 24(5), 2008, pp. 893–900.

50. Rubistar, Rubrics for PBL activities, http://rubistar.
4teachers.org/index.php, Accessed 6 April 2018.

51. M. J. Garcı́a, M. J. Terrón andM. Y. Blanco, Desarrollo de
recursos docentes para la evaluación de competencias gen-
éricas, Proceedings of the XV Jornadas de Enseñanza Uni-
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enseñanza de Estructura de Computadores en el EEES,

Proceedings of the XIII Jornadas de Enseñanza Universitaria
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JENUI 2006, Bilbao, Spain, pp. 57–64.

67. F. Sánchez, J. Climent, J. Corbalán, P. Fonseca i Casas, J.
Garcia, J. R. Herrero, X. Llinàs, H. Rodrı́guez and M.-R.
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