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Collaborative agile learning in online environments:. strategies for improving team regulation and
project management

ABSTRACT

Unsatisfactory prior experiences in collaboratiearhing influence students’ predisposition towards
team-based learning activities. Incorporating sty@s for helping teams to effectively regulateugro
work and enhance planning processes may resuh im@ease in students’ engagement with learning
activities and collaborative processes. Taking atoount the benefits of the agile method for tearkw
organisation, this study sought to analyse theulrsess of agile strategies for team regulation @ofect
management in online higher education. An iterafivecess of course redesign was conducted in the
context of an undergraduate project-based learoingse during two consecutive semesters. The new
design was piloted and evaluated based on thergldmd teacher’s views and the learning outcores.
total of 114 students were surveyed about theisfaation with the course and their perception taf t
usefulness of the method. Two interviews were cotetlto collect the teacher’s opinions. The resafits
the study indicate that agile strategies are udefuimproving students’ online project managemamd
collaboration. Nevertheless, no significant impaas been observed in students’ satisfaction néndn
overall learning outcomes.

Keywords cooperative/collaborative learning, teaching/leagn strategies, distance education and
telelearning, post-secondary education

1. Introduction

Teamwork is one of the key competencies that stsdanist acquire to meet the needs and skills of
the labour market, as recognised by the EuropeghddiEducation Area (EHEA). The capacity to work
in groups is of particular importance, as many jates becoming too multifarious for just one persmn
effectively complete. Research demonstrates thatnileg in collaboration may increment students’
motivation, persistence, and efficiency due tog¢kehange of ideas (Liaw, Chen & Huang, 2008; Laux,
Luse & Mennecke, 2016). However, just proposingugronvorking does not guarantee effective
collaboration (Johnson & Johnson, 2004). Studee&xino learn how to collaborate effectively and how
to self-regulate their collaboration (Tseng & Y&0,13; Miller & Hadwin, 2015).

Effective collaboration transcends the notion afugping students together to learn something and
requires that students handle complex skills sushcammitment, time management, negotiation,
adopting different roles and responsibilities, piag, and taking into account other views (Noguera,
2013). Teams may encounter many challenges fomisigg teamwork that can be managed through
appropriate strategies in a process of sociallyesheegulation of learning (SSRL), in which behavi
motivation, and emotions are collectively regulatdthimberg, Jarvela, Jarvenoja & Panadero, 2015).
Nevertheless, learners frequently lack the regojaskills required for complex collaborative tasksd
often fail to interact productively in groups (Mitl & Hadwin, 2015).

Collaborative learning is highly demanding, andb#comes even more challenging when all
collaboration occurs online. Even so, computer-suga collaborative learning (CSCL) has become
increasingly widespread. Research evidences thdests may feel frustrated when performing online
collaborative learning activities due to communmadifficulties and an imbalanced commitment among
team members (Capdeferro & Romero, 2012). Howesgaial interaction is considered to be one of the
critical elements in CSCL (Abedin, Daneshgar & D', 2011; Lin, Hou, Wang & Chang, 2013), and
research suggests that trust among team membane isf the variables that clearly affects virtems’



success (Luse, McElroy, Townsend & DeMarie, 20E®)wever, as Pefiarroja, Orengo, Zornoza and
Hernandez (2013) affirmed, trust among team menibdrard to gain in online learning environments.

Bearing in mind the factors that influence onlir@laboration and teamwork satisfaction, a study
conducted by Tseng, Wang, Ku and Sun (2009) redediat trust among classmates and organisation
practices contribute to students’ satisfaction imline collaborative processes. As demonstrated by
Fransen, Kirschner and Erkens (2011), the lackust in a team increments the effort spent in ototg,
checking and monitoring other members and theirabielirs. Thus, by incorporating trust-building
strategies, the students’ achievement and attitisdessrd online cooperative learning may improverg\a
2014). Individual accountability, familiarity witbther team members, commitment, and team cohesion
are significant variables in building trust betweeam members (Tseng & Yeh, 2013). Furthermore,
team dynamics and familiarity (i.e., commitmengduent communication) and instructor support (i.e.,
encouraging learners, well-defined and well-orgaghinstruction) also impact teamwork satisfaction
(Ku, Tseng & Akarasriworn, 2013).

This review of collaborative online learning suggebat various strategies are needed to help group
improve group dynamics, enhance the planning psesesind organise group work to effectively learn i
collaboration and increase teamwork satisfactidre agile method is a well-known project management
approach that aims to regulate teamwork processatiffers from traditional approaches to project
management as it is characterised by a high adéptab change. Thus, there is a continuous deaisi
making process based on oncoming needs and deraaddthere are regular iterative reviews during
which changes are incorporated on the fly instebfbkowing a pre-established structured process.
Furthermore, the agile method goes beyond the reldal top-down organisation in traditional prdjec
management and gives teams a predominant role dmating an efficient distribution of roles and
responsibilities, encouraging frequent communicatlmetween team members and customers, and
splitting the work into tasks and regular deliveri€hese characteristics have positively impactegkpt
management and teamwork regulation in softwareldpueent.

Taking into account previous agile-based learnixgeeences, we have analysed the potential of the
agile method for improving collaborative learnimgregard to team regulation, project managemeuni, an
students’ satisfaction. This study contributestte field of collaborative learning by introducingwm
strategies inspired by the agile method for enlmntéam dynamics in project-based learning. Thus,
various agile methods have been explored and tragisference to the educational context has been
investigated. As a result, a proposal for introdgdhe agile method into the online university esmfor
collaborative project management has been pilatedaaalysed.

The main research questions that have orientesttigy are:

RQ1. What are the students’ and teacher's perceptidrthe usefulness of agile strategies for team
regulation in collaborative project-based learning?

RQ2. What are the students’ and teacher's perceptidribeousefulness of agile strategies for project
management in collaborative project-based learning?

RQ3. Does a methodology that is based on agile strategiel that offers opportunities for team
regulation and project management improve the dvexel of students’ satisfaction with the course?
RQ4. Does the use of a methodology based on collaleratioject management significantly improve
students’ academic performance?

2. Theoretical framework
2.1 Advantages of the agile method

During the 1980s, the traditional sequential mesh¢elg., the waterfall method) used for software
development were criticised and reconsidered. Taim reriticism stemmed from the evidence that these
processes do not permit the incorporation of cheubgsed on customers’ requirements during thegiroje
and, consequently, the final products often domeet the clients’ needs. In response to this ishge,



software development working methods have evolvesiatds iterative processes such as the agile
method.

The agile method is characterised by teamwork,utat communication, adaptation to change and
decision-making in ongoing projects. Thdanifesto for Agile software developmetfowler &
Highsmith, 2001) collects the fundamental princspdé these methodologies:

« Individuals and interaction over processes andstobhe communication that occurs in teamwork
and continuous customer feedback takes precedemcet® interactions established by predefined
processes and tools.

* Working software over comprehensive documentatiime documentation for justifying proper
software functioning is replaced by constant tgstoprove that the software works correctly.

» Customer collaboration over contract negotiatiotis hssumed that the customer’s needs evolve and
that developers must collaborate with clients aralve with them.

» Responding to change over following a plan. Comtirsufeedback is provided during the project and
changes are incorporated that continuously adagbrbduct to the customer’s needs.

Generally speaking, the agile method introducestamitial improvements to the teamwork within a
project. This includes a more efficient and deéindtistribution of roles and responsibilities, téslsed
work, workflow visualisation, frequent communicatibetween team members and clients, and iterative
reviews and improvement processes. Several agitbaue have flourished with distinct strategies for
organising group work, such as the Scrum and Kanbethods. For example, the Scrum method
proposes a rotation of roles, partial deliverieswadrk (sprints), frequent task evaluation, regular
meetings, organisation of work in task blocks, eggponsibility shared between team members. Most of
these strategies are likewise followed by the Kanimethod, which puts an emphasis on the graphical
representation of work and frequent delivery andritisation of tasks (Kniberg, 2009).

Agile project managemetiias emerged based on the agile methodologies. pgiject management
refers to the implementation of agile strategi¢s any area of project management that aims fectffe
teamwork processes. In agile project managemerdtegtes and characteristics from diverse agile
methodologies are combined. The observed bendfagite project management include an increase in
the quality of products, manageable expectatioreatgr customer satisfaction, higher performingiea
improved visibility of progress, as well as predlitity, transparency, and confidence (Barnes, 2015

As a result of the positive changes in work dynanfar project development presented by these
methodologies, the agile principles are being msgjvely incorporated into diverse professional and
academic contexts.

2.2 Incorporation of agile project management itite educational context

TheAgile Manifesto in Higher Educatiafkamat, 2012) defines four guiding principles fatending
the agile principles into the educational contex}:teachers and students over administration and
infrastructure, b) competence and collaboratiorr @ezenpliance and competition, c) employability and
marketability over syllabus and marks, and d) @dtt and learning skills over aptitude and degmee. |
brief, the aim of agile learning is to receive doabus feedback, learn from previous iterations and
improve on future iterations (Kamat, 2012).

The agile method has been increasingly incorporatedComputer Science courses in higher
education. Teachers are promoting agile work prestiespecially those based on Scrum, and behave t
familiarising students with agile methods is areefiive strategy for preparing them to face chaksnig
real job situations (Scott, Rodriguez, Soria & Camp014). The agile methods are being incorporated
into these courses both as content and as the ngorkiethod for students. The introduction of these
strategies into knowledge areas other than Compsténce for learning purposes is attracting the
interest of some authors because of the leap #mgsent in collaborative and organisational preees
The process through which students learn followiregagile principles is known as agile learning.



Agile learning implies that learners create contantd develop skills alongside teachers in a
collaborative yet competitive environment mediabgdechnology (Royle & Nikolic, 2013). The role of
the teacher is centred on facilitation and projietction from an informed perspective. Learnersonee
self-directed, team-oriented, and individually liesi lifelong learners. Table 1 summarises themmai
features that characterise the agile approachunatibnal contexts.

Table 1.
Features of the agile approach (Adapted from R&yl\kolic, 2013).
Features
General Ownership of the work.

Collaborative approach constructed under reflegtlaaning and review processes.

Self-management framework and intrinsic motivafimntask definition, completion, and evaluation.
Problem-based content.

Emphasis on self-help within the team for achievimgtasks, learning about themselves, and devejopi
skills.

Various controls on the quality of outputs and assent criteria.

Negotiation of the definition c'done for a completed proje.

Team Is the main driver and controller of the work.
The individual is important within the team.
Knowledge is constructed, the team decides howamland members achieve tasks collaboratively.
Solves issues and organises team members to achietasks.
The number of members within a team depends onuhwer of functionalitie tasks, and rolt.

Teacher Takes the role of team facilitator or Rriofgwner.
Has a more collaborative rather than leading role.
Takes part in the review of tasks and acts as daneroach, and guide.
Reflects on how skills can be acquired through oeaimulated activities that are negotiated byriees.

The above-mentioned premises have been transfeoréde educational context in theluScrum
guide® In this approach, an eduScrum Team is composed &foduct Ownerthe teacher who
determines what needs to be learned, monitorsribeegs, and evaluates students), the Student Teeam (
self-organised, responsible and multidisciplinaearh that delivers learning results iteratively and
incrementally), and an eduScrum Mastercoaching leader chosen by the Product Owneherclass
who helps the team perform optimally). Table 2 swarises the characteristics associated with eaeh rol

Table 2.

eduScrum team roles and characteristics (adaptet Brelhij & van Solingen, 2013).
Role Tasks
Product Owner Determines what needs to be learned.

Monitors and improves the quality of learning protiu
Evaluates and judges the learning products.

Ensures that eduScrum is understood and correatiyuted.
Is responsible for thpropagation of the eduScrum philoso.

Student Team Is self-organised and multi-disciplinary.
(four or fewer students)  Decides how to best accomplish their work.
Encourages cross-team cooperation.
Is designed for optimal autonomy, collaboratioaxibility, creativity, motivation,
and productivity.
Delivers learning results iteratively and increnadiy.

! Guide available online at the website: http://@dush.nl/en/



Maximises opportunities for feedback and adjustment
Is responsible for performing the w.

eduScrum Master Is a coaching leader chosen by the Product Ownigy the class.
(One of the four students) Helps the team perform optimally.
Takes on more responsibilities from the Product @vas more experience is
gained.
Chooses team members with complementary skills.
Is responsible for the Scrum board and ensuringtfsmavailable and up-to-date.
Supports the Product Owner and the Student Team.
Facilitates eduScrumvents when needed.
Ensures correct execution of eduScrum.
Facilitates cros-team collaboratic.

The work of the eduScrum team is organised intmsvand sprints. The events are time-boxed with a
maximum duration and are designed to enable dritieasparency and inspection. The sprints are the
containers of all events, are coherently organteedchieve the learning goals, and usually last two
months or less. Each sprint consists of. a) a phgnmeeting at the beginning of the sprint (inchgli
team formation, learning goals and work plannirm)stand-ups at the beginning of every class (five-
minute time-boxed events for synchronising actdgitiand making plans until the next meeting); c)
performing assignments and tasks within a sprintegiew at the end of the sprint to display whued t
members have learned in the last sprint; e) atspairospective after the sprint review to creapdaa for
improvement and prepare for the upcoming sprirgassent; and f) personal reflection.

TheeduScrum guidées a valuable approach to agile learning as itidess how the agile method can
be transferred to face-to-face secondary educdtiopractice. This guide transcends the common
educational approach to the agile method as aculfjstudy and exemplifies how it can be implereent
to improve group dynamics and team organisatiorwdder, taking into account the aim of this paper,
some adjustments are needed to adapt agile seatiEgthe online university context, in which thare
no class sessions and no regular synchronous meefor example. Therefore, by incorporating and
accommodating some agile strategies into onlindatarative, project-based learning (e.g., regular
meetings, work organised by tasks and cycles,iligton of tasks by roles, visualisation of tagbw), it
is expected that communication among team membi#reevmore fluent, work will be more effectively
planned and developed, and responsibilities wiliraasparently distributed among students. In summa
it is envisaged that the students’ experience witfaborative learning will be enhanced and thatyth
will ultimately be more satisfied with the course.

The results of this paper may contribute to filtle gaps in the literature regarding the benefithe
agile method for improving teamwork and planninggedures in collaborative project-based learning in
online higher education. The next section descrthegprocess conducted in our study for adaptieg th
agile method to online higher education.

3. Research Method
3.1 Design

The design-based research approach has been afupligdliically test and evaluate a course design.
This method is characterised by the implementaticiterative processes in which solutions are git@en
complex and practical educational problems (McKgnfadreeves, 2012). Design-based research aims to
transfer educational research into real formatimetexts to improve educational practices and gemera
new knowledge (Anderson & Shattuck, 2012; Sanda@l,3). The study presented in this paper has
tested the adaptation of agile principles to onlilgher education for improving the learning precesad
generating new theories of online collaborativerigay. Fig. 1 illustrates the stages that haventeie the
research process, namely: analysis, design, impietien, and evaluation.
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Fig. 1.
Research phases.

During the analysis process (fall semester, acatigmar 2014/2015), the coordinating profe$sor
(who is also one of the researchers in this stahg the course instructor, from now on ‘teacher’,
observed and took note of all issues concerningsthéents’ performance in the course’s collaboeativ
agile project. Throughout the spring semester efatademic year 2014/2015, the design process began
between the teacher and the researchers. Thre¢off@ee and two virtual meetings were conductead fo
designing the new learning scenario. A collabogatiwriting tool (Google Drive) and file-sharing tool
(Dropbox) were also used for collectively develapirew course documentation. Once the new scenario
was defined, the implementation process starteihgltine fall and spring semesters of the acadepse y
2015/2016. The new course design was tested in@gealuring two consecutive semestérsring the
course, the teacher took notes and discussed thlermantation of the design with the researcherterAf
each iteration, the design was evaluated baseldeoteacher’'s notes and opinions (collected thrdwgh
interviews) and the students’ opinions (collectadbtigh two surveys conducted at the end of both
semesters). Based on the evaluation, minor chamges applied to the design that were merely focused
on giving more and clearer guidelines to students.

3.2 Setting and participants

The patrticipants in this study were undergraduatdemts from the Multimedia degree who were
enrolled in the course entitled ‘Collaborative L@ag in Virtual Environmentsat the online Open
University of Catalonia (UOC). The pilot was contket in two consecutive semesters during the
2015/2016 academic year using different studentptesmwith equal conditions (i.e., teacher, course
design, assessment criteria). The selected cosimeamndatory in all Computer Science, Multimedial an
Telecommunication bachelor's degrees. The primarggse of this course is to promote the acquisition
of ‘online collaborative work’ and the ‘use of ICih learning and professional environments’
competencies. It is a project-based learning coursghich students are encouraged to build a digita
project in small groups while progressively perforgnlearning activities. The project consists of
developing a report on the topic ‘Engineering a@d:lopportunities and specialisation fields foruhat
engineers’. Students must select a theme, searafifdomation, and develop an informative reporttbe
state of the art. This project must be developedams within a wiki. It is divided into three pleaseach
one corresponding to the delivery of one assessmatitity. The first phase, Preparation, focuses on
establishing group agreements and planning the Wrtvity 1). The second phase, Development, aims
to progressively develop the project (Activity 2yhile the last phase, Closure and Dissemination,

% There are two roles involved in UOC courses. Therdinating professodesigns courses, monitors
course instructors, and validates the student®2sassent. Thecourse instructormonitors students,
provides feedback, and assesses the students.



concentrates on delivering the project (Activity. 2}t the end of the course, each group creates a
presentation of the project and discusses it highemntire class (Activity 4).

Fifty-eight students joined the course during thiédemester (20151) of the 2015/2016 academic year
(46 male, 12 female; mean age = 29 years), anddift students were enrolled in the course durirgy t
spring semester (20152) of the 2015/2016 acadeedc (7 male, 9 female; mean age = 32 years). The
total sample consisted of 114 students, the mgjofithem male (82%) and with a mean age of 31syear
Two researchers and one teacher participated ipilibieduring the two semesters (the teacher iemal
the 40-50 age group).

The students were divided into 10-12 project tearash of which consisted of four project members.
Students formed the groups on the basis of perswitatia. The selected topics were, for exampbgsa
3D printing, virtual reality, autonomous vehicle&leo games, and artificial intelligence.

3.3 Research instruments
3.3.1 Student satisfaction survey

The students’ course satisfaction was determine@rbynstitutional survegonsisting of 26 items
divided into four categories: overall course satitibn, course instructor, teaching-learning resesir
and type of assessment (a detailed list of itermsh&afound in Appendix 1). The survey consisted in
statements for responses on a Likert scale of leHl{ed from ‘strongly disagree’ to ‘strongly agte
This survey is given at the end of each course.tf®@mpurpose of this article, data have been gadher
from four consecutive semesters (20141-20152) iberoto compare the satisfaction between the
semesters during which the agile method was noteimgnted (20141, 20142) and the semesters during
which the agile method was piloted (20151, 2015%8)s instrument has been used to respond to tta thi
research question regarding students’ satisfaction.

3.3.2 Complementary survey on agile strategies

The students’ perception of the usefulness of tfile anethod was obtained through a complementary
survey comprising 13 items covering three categoagile strategies for team regulation (e.g., mgst
roles), agile strategies for project managemeut,(&ork cycles, task lists), and acquired knowied{
the agile method. One open item let respondentsaaydurther comments they wished (a detailedolist
items can be found in Appendix 2). The classifmatinethod required respondents to sort the statsmen
on a four-point scale ranging from ‘not at all*&lot’. This survey was given at the end of thd20and
20152 semesters. This instrument was used to rdspmrthe first and second research questions
regarding the usefulness of the agile strategiesmiproving collaborative project management and to
complement the third research question concernimgats’ satisfaction with the course.

3.3.3 Teacher interviews

The teacher’'s perspective was collected through detmi-structured interviews consisting of 6-9
guestions regarding his experience in designing guiding an agile-based course (a detailed list of
guestions can be found in Appendix 3). The firg¢riview was conducted at the end of the fall seenest
20151, and the second at the end of the springsgtem20152. The results of the interviews have been
used to respond to all research questions.

3.3.4 Marks
The marks from the semesters during which the agééhod was implemented and the marks from

the two previous semesters were contrasted in dodexplore whether or not there were significant
differences in the learning outcomes. The data wesex to answer the fourth research question. A



student’s final mark in the course was determingdibweighted average of the marks that he or she
received for each assessment activity. Grades daingen A (Excellent) to D (Fail).

3.4 Data collection process

Students completed the surveys anonymously orilihe.institutional survey was given at the end of
both semesters during the fourth and fifth weeldafuary 2016, and the third and fourth week of June
2016. The complementary survey was given at theafnehch semester but prior to the institutional
survey during the second and third week of Jan@afb, and the second and third week of June 2016.
The first teacher interview was conducted during $bcond week of January 2016, and the second one
during the first week of June 2016. Both intervidasted 45 minutes. The sessions were launchexeonli
through Google Hangouts, recorded, and later codid) theAtlas.ti v7.5software.

3.5 Data analysis

The four research questions were answered by eiagnihe data from the institutional survey, the
complementary survey, the interviews and the stisdemarks. A deductive approach was implemented
for data analysis. The research questions weretosgiup the data and detect the main findingsfoAs
the institutional survey, some calculations coubd lbe conducted, as the authors of this paper did n
have access to the original database. Data wdeztam on the basis of the reports that teacheswed
from the university. A descriptive analysis was dacted to analyse the quantitative data gathewad fr
the complementary survey. Responses to open gngstiere coded. There was a reasonable response
rate of 48% of students answering the complemersiaryey during the semester 20151, and a response
rate of 19% was obtained for the institutional syrvin the 20152 semester, there was a resporesefrat
41% for the complementary survey and 12% of stideompleted the institutional survey. The number
of responses received in the surveys was not grffifor generalising and may not be representatfve
the entire population. Nevertheless, the data nbthfrom these surveys have been triangulatedthéth
results from the teacher’s interviews and the legrmutcomes. The findings presented below seek to
describe the specific case of the students antieesgvho participated in the pilot.

A thematic analysis was conducted to code and sedhe data from the interviews. Codes from the
first interview focused on aspects related to fhecHic strategies implemented, teamwork, and ptoje
management. Codes from the second interview were general and were comprised of topics referring
to satisfaction, quality, collaboration, project magement and design. A descriptive analysis was
conducted to compare and analyse the marks fromsesun which the agile method was implemented
and the marks from previous semesters.

4. Courseredesign
4.1 Changes in course design

The analysis process served to identify the maneis in the course design. Although it was detected
that project-based learning was quite appreciatedtidents in this course, negative reactions tdsvar
collaborative learning and inefficient collaboratipractices among students were observed. This
included comments on a lack of team responsibilagk of commitment to the team and the task,
inefficient planning, and a lack of reflection omdaimprovement to the ongoing project. Some stiaseg
were incorporated into the project-based methodoiogrder to improve the efficiency of collaboxetti
learning processes and were mainly derived fronBitrem and Kanban methods. The strategies were as
follows: a) work cycles (WC), task lists and a témi visualising the workflow were incorporateddrthe



project in order to help students plan the progftitiently; b) new roles were proposed with deddil
responsibilities for dealing with the lack of teamasponsibility and commitment; c) reviews and
reflections were defined at the end of each cyobkduring the project through monitoring meetingd a
end-of-WC meetings to overcome the lack of reftactand inefficient communication. Table 3 describes
the differences between the previous course apbprta@roject-based learning and the experimental
proposal for agile project management that wasemphted, as well as the specific indications gigen

students for adapting agile strategies to theikvpoocesses.

Table 3.

Differences between project-based and agile projeectagement learning, and guidelines for adoptieggile method.

Core Project-based Agile project Guidelines for agile project management

elements learning management

Phases Linear and Incremental, Organised into four interdependent phases in which
progressive iterative, adaptive the complexity grows incrementally.

A second phase organised into five iterative WC.
The project is constantly adapted to ne.

Roles Reporter, resource  Project Manager, 1 Project Manager + 1 WC Manager (rotational).
manager, recorder, WC Manager + Project Manager: monitors the project, maintaires th
timekeeper project-based roles  coherence among WCs and tasks, updates the project

tasks list, ensures short and productive end-of-WC
meetings, facilitates and monitors team collaborgti
solves issues in project.

WC Manager: coordinates all tasks within a WC,
creates agendas for meetings, makes meetings
dynamic, solves WC issues.

All students: responsible for assigned tasks ahdrot
roles agreed upon.

Decision Initial agreements on Project-based initial  Contains: a general list of tasks, distributiorrales
making communication, agreements and responsibilities, agreements (communication,
organisation, organisation, motivation, collaboration).
motivation, and

collaboratiol

Time Time distributed Organised in WC Each WC lasts 1 week.

management between predefined Time defined per each task.
stages and promotion Meetings last 10-15 minutes.
of regular meetings

Tasks Initial work plan General list of tasks 1 general task list at the beginning of the course.
(adaptable) and a list of tasks 1 task list per WC.
determining tasks per WC List of tasks contain: member responsible, time
and time dedication Tasks are reviewed dedication, value (low, medium, high), indicators,
(calendar) during the process deadlines, status (in process, done, pending).

Trello tool for visualising tasks, member respotesib
and status.

Task length less than 1 WC.

Once the WC is completed, the status of tasks must
change in the task list to complete. Pending avd ne
tasks must be incorporated into the following WC.

Monitoring Regular meetings Regular short  Two monitoring meetings per WC.
and continuous mandatory meetings Agenda for each meeting.

communication
during the project

during each WC

Minutes containing: status of tasks, deviations,
agreements.
All students may inform about work done, future

work and issues in each meeting.



Review At the end of the At the end of each 1 meeting at the end of each WC
project, individually WC, reflecting on Agenda for each meeting.
and in a group the teamwork  Minutes containing: topics of discussion, agreemment
process and the deviations and decisions.
learning product

The strategies for agile project management werialynancorporated in the first two phases of the
project. During the Preparation phase, studentsilited roles and responsibilities, planned thekga
and created a document of agreement. Two mandaigitg-based roles (Project Manager and WC
Manager) were incorporated into the traditionaljgctbbased learning roles (reporter, resource nemag
timekeeper, recorder). The WC Manager role is iamtat, while the role of the Project Manager is
desirably maintained during the whole project. Bvetudent is responsible for the execution of the
project and the whole group shares the respongilfitir any task. A document of agreement that
incorporates a chronological distribution of taggeneral task list for the entire project), theesohnd
responsibilities, and project-based agreementsrfaorcation, organisation, collaboration) is reqdire

Through the Development phase, the work processdivided into five WCs that lasted one week
each. Students were encouraged to create a lisské per each WC (WC backlog) and to use thedltell
tool for managing and scheduling them. The devetapirof the project was reviewed iteratively through
regular meetings during and at the end of WCs. denjiation could be readdressed in a short period of
time with the consent of all participants. The pliaig was continuously adapted to ensure on-time
delivery and a high-quality product. From the teathpoint of view, continuous formative e-feedback
was provided during and at the end of each WC.t&aeher acted as a supervisor and facilitator itgglp
students to improve their learning process iteefithrough the development of the digital projédty. 2
illustrates the teaching-learning process thatltedudrom the new course design regarding the astio
that the students and teacher performed durinfjrdiewo phases of the project. Furthermore, ideoito
provide real examples of such actions, Fig. 3 shewrse screenshots of the real work performed by
teams: a list of tasks created in the Trello td9) & list of tasks created in Excel format (2flc@ument
of agreement (3), the minutes of a monitoring nmee(#), the minutes of an end-of-WC meeting (531 an
the final version of two projects in wiki format, (B).

? https://trello.com/
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Although the aim of this article is not to compamgual and face-to-face learning, it must be peiht
out that some adaptations were made with respdbietagile designs tested in educational contexds a
described in the literature. In these examplesatiile strategies were implemented in seconda-fac
face education. When the agile method is incorpdratito the online context, some modifications are
needed in regard to communication parameters amgtheof sprints. On the one hand, tbduScrum
guide proposes five-minute regular meetings at the begin of every class, which requires two
adaptations to the online university context. Tingt Df these is that students may consider thegex
agenda and availability of each member when armangegular and end-of-WC meetings. These
meetings could not be linked to the class sessmmsessions did not usually exist in online edocat
Our recommendation was to do at least two monigonreetings per WC plus an end-of-WC meeting.
Second, the length of the regular meetings hae tsulperior to the five minutes that was implemeined
previous experiences. There may be connectivityessas the meetings were conducted online through
video conference tools, and, because the meetiags mot as frequent as in face-to-face educatianet
were more topics to handle. Thus, our recommenuatas to test the connectivity before the agremd ti
and to conduct meetings of 10-15 minutes. On tierohand, the length of the sprints — which in
previous experiences were comprised of two month&s-associated with the duration of the semester
and the existing project phases in the case opiatr Thus, the WCs were organised by months.

The third phase of the project, Closure and Dissatiin, was not modified, although some
adjustments were made to the assessment. Thengxdstsessment criteria were reviewed and adapted to
evaluate the ‘online collaborative work’ competeranyd the skills referred to agile project manageamen
in particular. The project was comprised of thaweey of four assessment activities: Activity 1pjarct
definition and team creation (20% of the final markctivity 2, planning and initial project develo@nt
(25% of the final mark); Activity 3, full projectedelopment (25% of the final mark); and Activity 4,
presentation and project defence (30% of the finatk). The criteria were organised in relationhe t
course activities. Table 4 provides some examgdlé&dseoassessment criteria defined for each activity

Table 4.
Assessment criteria.
Activity Examples of criteria
Definition The topic has been initially exploreddaanalysed by each member.

The topic is aligned with the knowledge area.
The topic is feasible.
The selection of the topic has been properly jigstif
Design The difficulty for each task is correctlyiemted.
The course calendar has been considered when piativa project.
There is a fair distribution of tasks among therteaembers.
Each member has assumed responsibilities for edch W
The tasks have been appropriately allocated to ¥&ch
Each task ends within the WC.
Development  The group activity has been periodiqalbnitored.
Each member has planned their tasks for each cycle.
After each cycle, all tasks have been evaluateddanisions made regarding
planning.
The Project Manager has maintained the consistehttye backlog.
The WC Manager has effectively responded to undepesituations.
The WC Manager has monitored the performance ¢ésks by team members.
The meetin minute< have been periodically uploac.
Presentation Key information has been selected.
The information regarding the project is clearlgamised.
The main goals are clearly stated ime..

5. Results

5.1 Usefulness of the agile strategies for teanuleggpn (RQ1)



Fig. 4 illustrates the students’ perceptions of tkefulness of the agile strategies in regarddant
regulation’ (i.e., distribution of roles, monitogmmeetings, end-of-WC meetings). Data from the two
semesters during which the agile method was imphsgeare summarised and the percentage of
respondents per each item is indicated.

Findings reveal that almost all respondents (amaaee of 97% from both semesters) affirmed that
distributing the roles with respect to the new sdbased on the agile method was very helpful fougr
dynamics and for assigning responsibilities. During first interview, the teacher argued that éngat
new roles, defining the associated tasks and piomtite rotation of roles made it easier for stigeo
accept responsibilities, identify who was respdesifor each task, and eliminate hierarchies. This
coincided with the students’ opinions. Thus, raed responsibilities were shared among group meimber
and trust between them increased. Furthermore,lictsnbetween team members due to unequal
involvement disappeared. As a result, the teacbported feeling that group commitment increased
compared to previous courses.

However, during the second interview, the teachated that the role of WC Manager was better
defined than that of Project Manager. The taskhefProject Manager were too general and sometimes
there was an overlap with the WC Manager's tasks:

Determining and distributing the roles has helpgddents to better comprehend the
organisational group model, and it has been quiskgred among group members. Unlike what
happens in other work models, these responsikildi® not hierarchical; on the contrary, it is a
pragmatic distribution of work where the resporlgibs are clearly defined. These
responsibilities are rotational and are well-acedptamong students. Hierarchies have
disappeared. (Teacher, first interview)

The roles are quite successful within the groupswéier, the WC Manager is more successful
as it is a more operative role. The responsibitfythe Project Manager is a little bit vague.
(Teacher, second interview)

In the open item in the complementary survey, satents reflected on the need for team
commitment to explore the full potential of the laginethod or mentioned how it might be difficult to
implement such a method with strangers. In thisanggthe teacher commented during the second
interview that group commitment in agile projectmragement is even more important than in traditional
project management. He believed that losing onammember for a period of time or indefinitely dgi
the project had an enormous impact on the proldéetthen proposed new strategies to deal with this
issue, such as finding new criteria that help premgroup commitment and stability, more accurate
planning to avoid periods of inactivity, or perslsad monitoring:

It is necessary to find new criteria for increasihg loyalty and commitment between the group
members due to the impact that disaggregation nasse.hGuaranteeing the stability of the
groups, as experience demonstrates, is one of thkkenges to overcome. (Teacher, second
interview)

In regard to the communication strategies, the rigjof respondents (a 91% average from both
semesters) believed that monitoring meetings werg useful for work coordination and to anticipate
deviations in the planning. The majority (86%) atemsidered the end-of-WC meetings to be very lisefu
and 82% of them asserted that the agile methodlifildthe organisation of teamwork. The teacheswa
less enthusiastic than students regarding meetimmysever. Although he felt that team meetings were
more effective thanks to the agile guidelines (eageating agendas, delimiting the time duration,
assigning people responsible for dynamic meetingshas a challenge to incorporate regular group
meetings while maintaining the principles of asyody and autonomous learning according to the



pedagogical model of the UOC. During the seconghitiew, the teacher confirmed that he was designing
a strategy for reducing synchronous communicatipneporting individual processes in a shared space.
Furthermore, he regretted that the constant impnevi and review processes did not always facilitate
project advancement:

Introducing synchronous communication was difficulthe agile process requires regular
meetings during which students must interact almesty day. Making this strategy compatible
with autonomous learning while monitoring that tivee dedication does not exceed the time
planned for the course is the main challenge. ([fieadirst interview)

| am currently working on monitoring templates ttma team members to track their individual
progress in a shared repository asynchronousiyhaothe WC Manager and all team members
can monitor group activity. (Teacher, second irieawy

In contrast to the opinion expressed by the teachegreater number of respondents (92% of
respondents from both semesters) believed thatdoyrporating agile strategies into project managgme
they still had a significant chance to work autooosly. In this regard, the teacher expressed different
opinions. During the first interview, he mentiorthat the agile strategies helped assess group dgmam
and individual monitoring, as he disposed of insteats that offered him objective information about
students’ participation (e.g., meeting minutesk test updates). Conversely, during the secondindey,
the teacher admitted that helping students to atguheir time dedication so as to not exceed the
maximum course dedication planned was quite diffidde argued that if students work autonomously
and are self-regulated, the monitoring process rbesoharder for the teacher. He mentioned that he
believed that the only solution is for the teadioelbecome part of the team (e.g., participate irtings),
although such an option is difficult to implemeritiwa large number of students. He proposed crgatin
new instruments for improving the students’ moritgr
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Fig. 4.
Bar chart contrasting the ‘team regulation’ catgdmetween two semesters (20151-20152).

5.2 Usefulness of the agile strategies for projpahagement (RQ2)

Fig. 5 illustrates the respondents’ answers in gréeges for the items concerning the ‘project
management’ category (i.e., backlog, WCs). Dateftbe two semesters during which the agile method
was tested are summarised. The results show thatWé@: considered to be very useful by the majority
of respondents, with an average total of 92% framt lsemesters. Almost all respondents, (an averhge



98% of respondents from both semesters), affirnmed the project task list was also very useful for
project management and planning. Furthermore, latignber of respondents (87%) agreed that the agile
method facilitated their project management.

During the first interview, the teacher agreed witils. He reported that his sensation was that WCs
and task lists helped diminish the usual impadheffluctuation in the students’ dedication on pingject
and teamwork. Incorporating small tasks and WCe itite project facilitated reassigning and/or
reformulating tasks, as well as the ability to @ome working and advancing even when there wasla la
of individual commitment or unexpected individualfidulties that affect project planning. Duringeth
second interview, the teacher reaffirmed this gatfoe and argued that despite individual dropoalis,
groups that initiated the project finished it, whindicated to him that personal situations did affect
the teams.

The key is that in agile project management thekwsrplanned based on small and definite
tasks. Working on small tasks is easier, and sirigpler to distribute and redistribute such tasks.
(Teacher, first interview)

The teacher also perceived that working in cycled areating task lists improved the students’
dedication to the project in terms of continuitydaadjustment to course time dedicatitm his opinion,
working in cycles helps predict time efforts andtdbute students’ responsibilities. Organising Wuark
into tasks also promotes constant participatioiwithe project. Furthermore, using visualisatioal$
and assigning a status to tasks helped teamsualigis the project flow and react to contingendi@em
the teacher’s perspective, using the Trello toolifated the monitoring of the students’ learnprgcess.
During the second interview, the teacher reiter#itési perception and confirmed that the task hatse
correctly completed throughout the project, andaherage team’s deadline delay was almost eradicate
In contrast, the teacher detected that the timestcaints in WC frequently entailed finalising tasks
without achieving the desired quality:

Working in cycles probably gives students a moeglfmtable scenario. This predictability allows

them to more accurately adjust their dedicatiorth® course and, above all, their individual
planning. (Teacher, first interview)
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Fig. 5.
Bar chart contrasting the ‘project management’ gatg between two semesters (20151-20152).

Regarding the ‘knowledge of agile’ category, Figshbws the percentage of respondents’ answers for
each item. Almost all respondents (an average @ 86m both semesters) declared that they were very



confident in the knowledge acquired, and a sigaiftcnumber of them (87%) agreed that they might
transfer their acquired knowledge of agile to otlifer contexts. The teacher agreed that the prapose
learning activities were more significant for stat¥e since the agile strategies implemented will be
commonly used in their future professional envirents. However, he also stated that the real inglidct
not rest in the incorporation of the agile methiogt, in having transmitted the importance of setert
work methodology that systematises and organisesvtitk process to students. Furthermore, the teache
argued that it was a challenge to adapt the charistits of the agile methodologies into an edoceti
context without it resulting forced for students.
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Fig. 6.
Bar chart contrasting the ‘knowledge of agile’ catey between two semesters (20151-20152).

5.3 Student satisfaction (RQ3)

Descriptive information for each category concegnitudents’ satisfaction is presented in Table 5,
comparing in which the means [M] of the values freemesters prior to the incorporation of the agile
method and the semesters in which the new coursgrdevas piloted are compared. Means are
calculated for each semester separately and joifilydings reveal that student satisfaction did not
significantly change during the pilot in comparidorprevious semesters. As in past semesterstetimes i
referring to the teacher were the most highly vdl(@mean value of 4.60), followed by the itemsited
to the type of assessment (a mean value of 4.31B).items referring to resources had the lowestegalu
both before and after the pilots (with a mean vahfie3.74), in contrast to the findings from the
complementary survey, in which almost all respotsiéa 96% average from both semesters) declared
that the guidelines and resources received weng aequite useful for developing the project and fo
understanding how agile strategies can be applied.

The overall course satisfaction slightly increadadng the pilots (0.03 points). This result codes
with the perspective of the teacher, who commerited there is a meaningful impact on course
satisfaction merely in cases in which the teachieghod is poorly defined. On the contrary, in cdees
which the teaching method is accurately designedh ¢he case of this course, there is not a dinggact
on course satisfaction. Broadly speaking, respaisderre highly satisfied with the course during the
pilots and rated all categories with a score ofvken 3.74 and 4.60 on a scale from 1 to 5.

Table 5.
Comparison of category averages concerning stigdgisfaction during previous semesters and pilots.
Previous semesters Pilots




20141 20142 20141- 20151 20152  20151-
(n=24) (n=9) 20142 (n=11) (n=7) 20152

Category M M M M M M

Overall satisfaction 3.98 4.47 4.23 4.22 4.30 4.2¢
Teacher 431 4.39 4.35 455 465 4.6(
Resources 3.85 4.21 4.03 3.67 382 374
Assessment 4.10 4.49 4.30 4.09 454 431

Table 6 summarises the descriptive statistics (s\@dih and standard deviations [SD]) of items that
refer to the agile strategies considering the swresidependently and jointly. The items that rédethe
W(Cs (Item 8), the project backlog (Item 9), andri@nitoring meetings (Item 3) are the best ratathdu
the pilots. The items regarding knowledge of a¢ll€), autonomous work (5) and transference (12) are
the worst rated. Nevertheless, the mean for aihstés higher than 3 points on a scale of 1 to 4¢chwh
indicates a positive view of the agile strategieplemented.

Table 6.
Descriptive statistics for categories concerninglehts’ perceptions of the agile strategies imphgetin two semesters.
Semester 20151 (n=26) Semester 20152 (n=23) SamesEs1-20152
No. M SD M SD M SD
1. 3.23 0.51 3.47 0.59 3.35 0.55
2. 3.23 0.51 3.47 0.59 3.35 0.55
3. 342 0.86 3.60 0.50 351 0.68
4, 311 0.71 3.39 0.72 3.25 0.71
5. 3.03 0.53 3.21 0.52 3.12 0.52
6. 3.19 0.75 3.21 0.67 3.20 0.71
7. 3.23 0.71 3.30 0.63 3.27 0.67
8. 3.23 0.86 3.69 0.47 3.46 0.67
9. 3.53 0.58 3.65 0.49 3.59 0.53
10. 3.07 0.63 3.47 0.51 3.27 0.57
11. 3.11 0.43 3.17 0.49 3.14 0.46
12. 3.03 0.66 3.30 0.76 3.17 0.71

5.4 Learning outcomes (RQ4)

During the first interview, the teacher affirmedhtHinal marks slightly increased during the pitbte
course. Nevertheless, he felt that learning pradumnproved in students with lower grades, which enad
the overall class level increase. From his persgecthe agile strategies incorporated helped level
students organise their work, be more effective @etcome unexpected situations. These affirmations
have been contrasted with the learning outcome$abie 7 and Table 8, the mean of students’ legrnin
outcomes (percentage of students per mark and ofdaral marks) are compared between the semesters
with the agile method and the prior semesters wittlito In accordance with the teacher’s perspeciive
can be observed that the mean score of the findd mereased 0.03 points during the semesterstieat
agile method was tested, which is not signific&@n. the contrary, the percentage of students fon eac
mark (A, B, C+, C-, D) demonstrates that higherkadrave increased during the pilots.

Table 7.
Comparison of means concerning marks prior to ded the implementation of the agile method.
Previous semesters Pilots
20141 20142 Mean 20151 20152 Mean
(n=52) (n=39) (n=58) (n=56)
Marks Mean Mean Mean Mean

No-show 27 13 20 29 18 24



A 17 26 21 33 25  og
B 40 33 37 19 34 26
c+ 12 28 20 16 23 19
C- 0 0 0 3 0 2
D 4 0 2 0 0 0

Note: Marks are expressed over the percentage uofessts and
rounded to the nearest integer.

Table 8.
Descriptive statistics comparing final marks betwsemesters.
Previous semesters Pilots
20141 20142 20141- 20151 20152 20151-
(n=52) (n=39) 20142 (n=58) (n=56) 20152
M SD M SD M SD M SD M SD M SD
Final mark

(10-point 759 1.70 765 135 7.62 153 763 171 7.68 132 7.66 151
scale)

Note: Final marks arcexpressed as the mean of ma

6. Discussion

This study examined the impact of an agile-basenssodesign for collaborative project management on
student and teacher perceptions as well as studatisfaction and learning outcomes.

6.1 Perceptions on the usefulness of the agileéegias for team regulation

Leadership is widely recognised as a key factotemm effectiveness and must serve two basic
functions: task management and team developmetviafiks, Palanski, Olabisi, Joinson & Dove, 2016).
In our proposal, the roles of WC Manager and Ptd#nager aim to facilitate group dynamics and help
organise and carry out tasks. Our findings revéwt tdefining roles with associated tasks and
responsibilities — including those inspired by Hgtle method — is a useful strategy for facilitgtogroup
dynamics. Assigning tasks to roles helps teamsdémtify and assume responsibilities and reduces
conflicts. Regarding the specific roles introdu@ethis study, the role of WC Manager proved eafier
participants to execute, while the role of the EcbManager needed some revision for better défigit
its tasks and responsibilities. On the other hahd, role rotation strategy was useful for avoiding
hierarchies, according to the teacher who partieghan the study.

By incorporating the agile roles and maintainingject-based roles, all members possess a core
function in the team and, consequently, their comaint becomes fundamental for ensuring a project’s
success. Everyone is expected to contribute, taelsponsible, and to be involved throughout the
collaboration process. According to the teacher pduticipated in the study, the impact of studedtsp
out on collaborative agile project-based learnirayrbe higher than in traditional project management
even though the agile method facilitates an eaaysignment of tasks. Thus, new strategies areresbjui
for helping maintain group organisation when orartenember does not fulfil her or his responsileiti
This may include new criteria for promoting groupramitment and stability, more accurate planning for
avoiding periods of inactivity, or personalised ntoring, for example. In light of the teacher's
reflections, it could be interpreted that the disttion of responsibilities and functions promoteam
commitment and self-regulation, despite cases iitctwthere is an individual lack of commitment. Such
team self-regulation may hinder the teacher's groognitoring. Thus, the role of the teacher in
monitoring must be reconsidered to determine whetinenot the teacher should be more integrated
within teams or if new strategies are necessargdtiecting more evidence of the groups’ progress.

In the given design, the role of the teacher ismanmable to the role of Product Owner. The functions
include providing guidelines and clarifications abdhe project and the method, monitoring teams’



activity, and reviewing project development (ileacklogs, minutes, WCs, products). As a resulhef t
observation of the development of agile strategiehas been revealed that the teacher plays a
fundamental role in team dynamics. This findingc@msistent with previous results obtained by other
studies on online and collaborative learning (Oz&akoseler, 2009; Paechter, Maier & Macher, 2010;
Ku et al., 2013; Diep, Cocquyt, Zhu & Vanwing, 20Gonzalez-Marcos, Alba-Elias, Navaridas-Nalda &
Ordieres-Meré, 2016). Although teams apparentlpbecmore self-regulated as the course progresses, a
high teacher presence is needed during the firgselof the project to propagate the agile philogoph
promote a sense of belonging in groups, and toigal@ students in tasks.

As for the initial strategies implemented in theus® design (i.e., roles and task distribution ted
document of agreement), results indicate that thzagegies helped initiate a shared regulationgs® of
task understanding, goal negotiation and plannifier & Hadwin, 2015). In our design, the document
of agreement sought to initiate the creation of wam understanding and planning as well as to lay th
foundation for a good team atmosphere. As repobedKu et al. (2013), the initial document of
agreement may help teams to share personal bddgiggrounds, and interests and to establish & basi
for creating positive relationships. According tar\ (2014), the team climate is crucial for effeeiy
structuring and encouraging trust among learnemgstTamong teammates is highly strengthened if an
initial preparation phase is incorporated, sucthasone presented in our course design. This gpar
phase can help students to determine what thegxgaact from their team members, establish equa tim
dedication from all teammates, and fix common raled procedures for dealing with team behaviour.

With respect to the communicative strategies, figdidemonstrate that monitoring and end-of-WC
meetings are very useful for coordinating work anticipating deviations. Continuous reflection be t
process and product facilitates the continuousrpaation of changes without compromising the duali
of the final product. The information required fratudents during each regular meeting (i.e., warked
future work, issues) is helpful for refining the Ifoactions from small responsibilities, communioati
problems or other typical teamwork problems. Creptigendas and defining people responsible to make
meetings more dynamic also increases the effe@sgerNevertheless, the time constraints, synchtgnic
and the regularity of meetings must be reconsidardatie design, as they may affect the qualityhef t
tasks developed for each WC and the students’ aotgn In consequence, the need for periodic
synchronous communication must be reconsidered, rmawl strategies should be examined for
maintaining regular reporting.

In summary, results show that the agile method Iiie® group regulation as it helps with task
management and group dynamics. However, the prdpagée-based course design must be revised to
better delimit the role and tasks of the Projectnkger, to deal with individual drop out, and to
incorporate new instruments for individual and groeporting.

6.2 Perceptions of the usefulness of the agile stratefgir project management

Results show that task lists and the WCs benefifept management and planning. Using these
strategies makes it easier to reassign and refatmtéhsks and continue to work when there is a ¢dck
individual commitment. Listing tasks and resporigibs promotes constant participation in the pcoje
and helps teams to visualise the project workflog eeact to contingencies. The specific guideligen
for organising the task lists (i.e., assigning oesbilities, time dedication, value, indicatorgadlines,
and status) and the visualisation tools proposed, (Trello) can be helpful for predicting effodsd
avoiding overlap and work overload. Furthermore;oading to Slof, Erkens, Kirschner and Helms-
Lorenz (2013), the process of constructing suclialisations also benefits learning. This is because
students need to reflect on the project and gragarisation for listing and making decisions on téeks
and, consequently, learn from the process itsetimRthe teacher’s perspective, the visualisatioh does
help visualise the students’ learning process (Nbaim et al., 2015). However, as previously argued i
Section 6.1, more information is required regardinglents’ learning processes.

Despite the positive results regarding the orgaioisaof work in tasks, some issues were raised
during the observation. Sometimes, daily circumstarand workloads made students forget the essence



of the agile principles and only concentrate okda&indings from previous research demonstrate tha
teams sometimes simply jump into task completioth dittle attention to what is required (Miller &
Hadwin, 2015). In agile projects, the process isimaportant as the results and, for that reason,
transmitting the value of the process for develgire project is fundamental. According to Nam @01

if online group members concentrate on task-orgeraetivities too much, they fail to obtain strong
cohesiveness and feelings of trust, belonging atidfaction. Thus, based on the experience from the
study presented in this paper, it is key that teestransmit to students the essence and valde cdile
strategies implemented during the project develapmeocess to give meaning to the task performance
and methods. In this study, the incorporation @& #yile strategies aimed to improve teamwork and
project development. Apart from achieving the expeémbjectives, almost all of the student partiotpa
affirmed that they also gained theoretical knowkedg the agile method. In addition, both the sttglen
and the teacher agreed that the incorporation efatile method made the course activities more
meaningful and they considered the knowledge aeduo be transferable to other contexts.

Concerning the WCs, results indicate that thistetna helps predict time efforts, which in turn
reduces the delay in delivering tasks. Althoughaaiging work by cycles may help teams to guide team
decision-making and the adaptation of collaborativecesses, progress, and products (Miller and
Hadwin, 2015), it is difficult to adopt this orgaation method. This observation proves that thecatir
WC design may imply negative consequences, sudimassing tasks not achieving the desired quality
due to time constraints and difficulties in advagcin the project due to the review processes.tiiier
reason, one of the teacher’s responsibilities Iselp students efficiently plan and manage thdoref to
incorporate improvements as WCs and project phadeance. Teams must find a balance between the
adaptation capacity, the quality of the produat, time availability, and the dedication required.

In brief, results demonstrate that the agile metfaoilitates project management. Nevertheless, the
role of the teacher is crucial in the agile methfadtransmitting the value of the process itseld dior
helping students to adapt their efforts to the iregutasks.

6.3 Student satisfaction

These findings show that overall course satisfactiightly increased during the pilots. Similarke
agile strategies appear to have positively impastedent’s satisfaction regarding the teacher &ed t
type of assessment. However, the increase in stughgisfaction with the teacher contrasts with the
teacher's perception of the issues experiencedewdiliding students (e.g., maintaining students’
autonomy while promoting collaboration, helpingukege students’ dedication, monitoring team actjvit
integrating the agile strategies in the coursegmgsiA plausible explanation for the students’ pesi
opinion of the teacher may be that the teachets and responsibilities in the redesigned courseewe
better defined than in previous courses. As fortype of assessment, the redesign of assessmiamtecri
and their association to activities and the agitategies may have helped to increase the students’
satisfaction.

Data from the institutional survey reveals thatsfattion with learning materials is lower durirget
pilots than in the previous courses, while in tbenplementary survey, almost all students considéred
materials and guidelines provided during the couxsebe very useful. This contradiction can be
interpreted by taking into account that the itenth@ complementary survey mentioned both the lagrni
materials and the teacher guidelines. Thus, théests were probably more satisfied with the teacher
guidelines than with the learning materials, asltedsrom the institutional survey show. Bearingmind
such findings, a new learning resource has beealag®d for improving the description and students’
sense of the agile strategies implemented in projanagement.

The low response rate in the institutional satisémcsurvey can be explained due to two factors: a)
Completing the survey was not mandatory and, bieStts were called to complete a total of five sysve
about various aspects regarding satisfaction aadatile method during the course, which may have
created an overload and disinterest.



Regarding the specific agile strategies, studeap®rted being the most satisfied with the WCs,
project backlog, and monitoring meetings, whileytheere less satisfied with the acquired knowledfe o
agile strategies and its transference to othereztétand autonomous work. This may be a resulhef t
fact that more emphasis was placed on the spexgjfie strategies than the collateral effects thay imay
have on students in the redesigned course. Thagngence detected by the teacher between the Projec
Manager and the WC Manager role may explain theevglven by students to the item corresponding to
the roles (mean value of 3.35). The vaguenesseoPthject Manager role and its overlap with the WC
Manager functions likely affected the teams’ regata Furthermore, despite the fact that the maoimi¢p
meetings were highly appreciated, the value obtkimith regard to the end-of-WC meetings (mean value
of 3.25) could indicate that these review momen&eawnot as fruitful as desired due to the time
constraints.

In summary, the students’ satisfaction did notéase after the agile method was integrated, althoug
the satisfaction with the teacher and the typesstssment did rise. As for the agile strategieslesits
were more satisfied with WCs, project backlog armmhitoring meetings. In the case of the piloted seur
more attention should be paid to the learning nedtein the future.

6.4 Learning outcomes

This study reveals that the use of a teaching ndethat helps project management and group
dynamics does not have a significant impact onowerall learning outcomes. The mean score for the
final mark did not change significantly, althoudtethigher marks increased. Surprisingly, the figdin
demonstrate that although the final marks did notdase, there was an increase in the number loéhig
marks. In contrast to the teacher’s opinion, thieairategies helped high-level students instdddve-
level students. Apparently, the agile strategiegeHavoured the development of social regulatiod an
organisational competencies in high-level students.

7. Conclusion, limitations and futureresearch

This study attempted to propose an approach foleimgnting the agile method into the online higher
education context. The results obtained from sttglenrveys and the teacher’s interviews revedlttha
agile strategies incorporated into project-basedrniag facilitated team regulation and project
management, although students’ satisfaction andathviearning outcomes did not increase. Our work
showed fruitful results in incorporating the agilenciples into an educational context that différam
face-to-face secondary education. Neverthelessdélseggn requires some adjustments to deal with the
encountered issues. This will involve redefining thle of Project Manager, incorporating new sgiat®
for diminishing the impact of drop outs, introduginew instruments for group reporting, and enfaycin
the teacher’s role in transmitting the agile method helping to distribute efforts. These findiigs/e
several implications for practitioners for the dmsiand support of collaborative projects. The
methodology presented in this paper offers a llagimnsform collaborative projects into agile psses;
however, it requires that teachers invest time effidt to select and accommodate the agile stragegi
into their particular contexts. Once the first desiis developed, a cyclical process of testing and
refinement is indispensable to improve the teachieghod. Teachers need time to learn how to manage
such processes and to find their place in this seenario while students must learn to self-orgaaisk
to be autonomous when working in teams. In consemgjghree main challenges arise for teachers 1) t
assume that self-regulated learners cannot bencantsly monitored, 2) to help students find theabeé
between autonomous and collaborative learning, 3ntb support teams to maintain group stability,
commitment and frequent communication.

From the research point of view, the small sampltudents limits the generalisation of resultsrfro
this study. Further investigation should be coneldicivith a larger sample of students from diverse
courses in order to demonstrate the transferabibtyother disciplines and to obtain a consistent



application pattern. The major implications of tetady for researchers are, firstly, to considerftbld

of collaborative learning as an evolving approdwdt tan be nourished by other fields and profeasion
working methods. Secondly, to surpass the theailetiscussion on collaborative learning and provide
evidence on how some methodologies, like projesetdearning, could be effectively implemented in
practice by facilitating specific strategies andigations. Thirdly, to highlight that collaboratilearning

is sometimes vaguely presented to students wheperteam-based tasks as unfathomable. Although the
agile strategies reported positive results in shusly in terms of team regulation and project manant,
further research should explore new modes to eghgnoup commitment and communication within
teams in online learning environments. Finallyslibuld be investigated which strategies are udeful
motivate low-level students to obtain higher ratesugh agile processes.

Appendix 1. Items used to measure students’ satisfaction.

Items
Overall course satisfaction
1. The objectives of the course meet my expectstion
2. The contents of the course are aligned withotijectives
3. The workload of the course is aligned with the

number of ECTS credits

4. The content is useful (at a personal or probesdilevel)
5. Overall satisfaction with the course
Course instructor
6. The course instructor masters the course content
7. The course instructor has properly planned these
8. The course instructor has facilitated my leagrprocess
9. The course instructor has offered me persomatispport during my learning process

10. The course instructor answered my questioas iappropriate period of time
11. The course instructor clearly answered thetgquesposted by students

12. The course instructor has coherently assesgddaming process

13. Overall satisfaction with the course instructor

Teaching-learning resources

14. The instructional materials and resources pdated

15. The learning activities proposed facilitated legrning

16. The way the instructional materials are orgathigcilitates learning

17. The instructional materials include elemeritk§, quotes, examples) that facilitate the asaimoih of content
18. The section of the virtual classroom ‘InformatiSources’ presents useful content

19. The section of the virtual classroom ‘InformatSources’ is organised in an understandable way

20. In the section of the virtual classroom ‘Infation Sources’, | can easily find the informatiomeled

21. Overall satisfaction with teaching and learniegspurces

Type of assessment

22. The type of assessment is appropriate givendhese objectives and the content to accomplish

23. The continuous assessment activities have thefgeto pass the course

24, The final exam was coherent with the continussessment activities

25. In case you were not assessed based on camimvaluation, the final exam was coherent givencburse’s
objectives and contents

26. Overall satisfaction with the type of assesgmen

Key to mean values:
1. Strongly disagree

2. Disagree
3. Neutral



4. Agree
5. Strongly agre

Appendix 2. ltems used to measure students’ perception adghe strategies implemented.

Items

Team regulation

1. Do you consider the documentation about the agéthatology facilitated during the course through tiotice
board or in the learning resources to be useful?

2. Do you believe that the distribution of rolesRybject Manager and WC Manager are helpful fougrdynamics
and distributing responsibilities?

3. In your opinion, have the monitoring meetings basaful for work coordination and for anticipatingvitions
throughout the planning?

4, Do you believe that the end of work cycle meetihgge been helpful for planning the project?

5. Do you believe that the agile methodology allowed yo work autonomously?

6. Do you believe that the agile methodology helpeapsify teamwork organisation?
Project manageme

7. Do you think that the agile methodology has faaiéitl project management during the course?

8. Do you believe that splitting the work into cycleselpful for project development?

9. Do you think that the project task list is a helpfistrument for project management?

10. In your opinion, has the agile methodology beerulder completing the project?

Knowledge of agile
11. How would you rate your current level of knodde of agile methodologies?

12. Do you believe that you will be able to transfez trgile methodology to other contexts in your (geofessional,
academic or personal)?
13. Open comments.

Key to mean values:
1. Not at all

2. A little

3. Quite a lot

4. Alot

Appendix 3. Questions used to measure the teacher’s percegitibe agile strategies implemented.
Items

Interview semester 20161

1. What difficulties have you encountered for adapthe agile methodology to the course design?

2. What difficulties have you encountered for goglistudents in the development of the agile prejatftas there
reluctance on behalf of the students?

3. Do you feel that the management and monitorfrgg@up projects have improved thanks to the ajilategies?

4. Do you believe that students’ project managenmmoicesses have improved thanks to the agile gieste
implemented?

5. Compared to previous years, do you think thaa# been useful for students to divide the proiceesvork cycles?
Have the follow-up meetings been helpful for fosrg deviations? Have the final cycle meetings hessful and
effective for making decisions? Have the project eycle task lists been useful?

6. Do you believe that the teamwork process hasawgal thanks to the incorporation of the agiletetyees? Have the
students completed the tasks associated with tablishied roles (Project Manager and WC Manager)?

7. Do you believe that using methodologies fromshelents’ future professional world makes the naaitivity (the
project) more significant to them?

8. Do you believe that the quality of the procesd the final product increase because of the irmatpn of agile
strategies?

9. Do you feel that students have better acquioeaesof the course competencies? Which ones?



Interview semester 20171

1. Do you think that the students’ satisfactionhmitie course has improved thanks to the agilecgfieg implemented?
Why?

2. Do you think that the agile strategies implerednhave improved the teamwork processes and podoct
comparison to previous courses? Why?

3. Do you think that students’ teamwork is betegyulated thanks to the agile strategies (that s&ajo better definition
of roles, better distribution of responsibilitiesdatasks, and more frequent and effective commtioigg@

4. Do you think that the projects are better madagestudents thanks to the agile strategies {¢hiat say: tasks are
better scheduled, students have more control oeadipg and completed tasks, and they have time gtntw
improve the project on the go)?

5. Have you made any changes to the design ovédirshenodel you implemented? What has changednn®

6. Is there any strategy that does not work ordexided to eliminate? Why?
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Highlights:

« Distributing responsibilities and rotating rolesifiate group dynamics.

« Regular meetings help coordinating work and arditiifg deviations.

* The task lists and the work cycles benefit projpahagement and planning.

* Teachers propagate the agile philosophy and intplgtaidents in groups and tasks.

e Students’ commitment and monitoring and the Prdjéahager role must be enhanced.



