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Abstract: Higher education institutions must enable students to acquire skills and capacities that
prepare them for working life and enhance their employability. This will lead to an applied
learning- and teaching-enhancement-oriented sustainable Higher Education System. This research
aims to contribute to that goal by analyzing student interactions in a collaborative learning
community. It assesses the impact of visual tools on academic performance and student
satisfaction in employment-focused blended studies, in which enrollees were geographically dispersed
undergraduates with a diversity of profiles. A financial studies learning community was created
to test students’ interactions in a model conducive to participation as visual content creators and
users. Three surveys (pre-project, appraisal of classmates’ visual exercises, and post-project) were
conducted to assess project impact. First, we used a univariate approach, focused on students’
characteristics, course and project appraisals, and the effects of the project on academic performance
and expectations. Secondly, a bivariate approach was conducted to detect relationships between
respondents’ appraisals and personal characteristics and to determine whether their mean scores
were the same irrespective of such characteristics. The findings showed that: (1) Students’ preferences
concur with those of their employers; (2) participation in innovative initiatives improves students’
perception of course procedures; (3) visual tools have a positive impact on learning, in terms of
both academic performance and student satisfaction. The study concludes by providing support for
educational institutions´ decision-making around courses and the overall curricula by defining the
factors determining academic performance and student satisfaction.

Keywords: educational collaborative networks (ECNs); collaborative learning; blended
learning; creativity; visual thinking; employability; learning analytics; sustainable regional and
sector-based collaboration

1. Introduction

Interdisciplinary vision and teamwork are imperative to the agility, flexibility, and innovation that
are so essential in today’s corporate culture [1]. Worker, management, and organizational creativity is
vital not only to respond nimbly to problems [2], but to identify opportunities [3], allocate resources
efficiently [4], and introduce and captain organizational change [5].

Encouraging creativity is consequently essential and should be furthered in companies, but also
across the whole education system, so present and future workers can meet labor market needs and
demands. A recent survey by the World Economic Forum [6] on the impact of technological change
showed that most employers deem “creativity” to be one of the three most demanded skills for 2020.
The ability to work effectively with others, in turn, is a skill commonly and constantly called for by
employers [7,8]. According to many authors, however, managers perceive recent graduates’ education
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to be wanting in that respect [9–11]. Teamworking is therefore a curriculum imperative, particularly in
environments where classmate interaction is close to nil, such as in distance education.

Universities and business schools must encourage creativity and teamwork to afford graduates
some of the aptitudes in greatest corporate demand. Current trends in higher education revolve around
education procedures, innovative learning, and graduate employability [12]. In recent years, the focus
has moved to problem- and inquiry-based learning, in which students apply their knowledge to solve
specific (often real-world) problems [13,14]. In blended learning, with the institution of interactive
environments, such as problem solving and discussion sessions, the approach is gradually eclipsing
passive knowledge absorption.

Empirical evidence of the effectiveness of higher education in favoring creativity is still patchy,
however, prompting EU authorities to express concern in that regard [14], such as in the Dutch Strategic
Agenda For Higher Education 2015–2025, which sets as one of its focuses the sustainable regional and
sector-based collaboration.

In a survey on the EU’s agenda for modernizing higher education, fewer than half of the
respondents overall and fewer than 40% of students and recent graduates agreed that “current
programs encourage students to be creative and innovative” [15].

According to the Organisation for Economic Co-operation and Development (OECD) [16], students
need to acquire a broad range of skills, including cognitive and meta-cognitive skills (e.g., critical and
creative thinking), social skills such as partnering, and practical and physical skills (e.g., using new
information and communication technology devices).

The European Commission [14] shows that higher education needs to further cross-curricular
skills to enhance student employability. In response to that need, the Entrepreneurship Competence
Framework calls for favoring initiatives and good practices that afford students a suite of tools and
skills along with formal training in leadership, creative thinking, innovation, and teamwork.

Moreover, universities should align their practice with the highest level of strategic objectives in
education. Spain’s 2018 employment policy plan [17] defines one of its five strategic objectives to be:
“To match the skills acquired with training geared to a changing labor market to personal as well as
productive system needs”.

With a view to address these problems, the National Distance University (UNED) delivers
long-term lifelong learning for students in Spain and further abroad through a blended learning model.
The aim is to deploy the most widely used visual tools in a context of professor and student partnering
by creating a knowledge community where all of the members are both creators and users of the
visual content associated initially with one and, in the future, with several courses on the curriculum.
The UNED’s status as a public, central state institution delivering formal education, along with its size
and broad geographic reach, makes it a paradigm of blended learning. They therefore draw from many
diverse components of training that favor lifelong learning and its penetration into large-scale learning
environments with innovative tools, such as interactive programs and simulations, webinars, and
social networks. At this time, it is Spain’s largest university, with over 140,000 students enrolled per
year in official studies; it has 1400 professors, 6300 tutors, and a large network of associated institutions
across the country and beyond. It offers 28 four-year degrees, 11 combined four-year degrees, 75
masters’ degrees, 19 doctoral programs, 465 university-specific diplomas, university access for people
over 25, 40, and 45, and 19 language certificates.

The purpose of this research is to assess, in a context of collaborative learning communities, the
impact of visual tools on academic performance and student satisfaction. The study was developed in
employment-focused blended studies in which enrollees were geographically dispersed undergraduates
with a diversity of profiles.

The two key objectives sought are to improve student experience and enhance
graduate employability.

The study’s main contributions to the literature revolve around: (1) Blended learning teaching
methodology; (2) the demographic (age, sex), sociological (profession, education), and psychographic
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diversity of the group studied; (3) the research design, which combines blended mentoring with the
creation of a knowledge community of both educators and learners and a working approach in which
simultaneous role playing affords exercises a dual (author and user) folksonomy (a series of terms
used to describe the content of a web document or resource for social labeling in the context of the
social web).

The rest of this paper is structured as follows: Section 2 reviews the literature relevant to this
research. The description of the fieldwork and the information processing methodology in Section 3 is
followed by a discussion of the findings in Section 4 and the conclusions in Section 5.

2. Review of the Literature

Representing ideas, concepts, mechanisms, or relationships with visual tools fuels metacognition,
the thought processes involved in organizing content knowledge into patterns, and solving situations
and problems [18]. That involves using a different language to: (1) Represent cognitive patterns
that integrate prior experience and content knowledge, (2) build abstract concepts, and (3) integrate
concepts from different disciplines [19]. According to Antón et al. [20], this entails introducing new
means for acquiring knowledge and furthering “pluri-languages”, which the author contends yield
better academic results and greater satisfaction than conventional educational resources (summaries,
synoptic charts) [21].

The range of visual and multimodal resources, texts, and technologies that come into learning
spaces offer new possibilities and challenges for the design of teaching and learning [22–26]. Visual
techniques prompt reflective learning, as is shown in [27–29], which is reinforced with collaborative
sharing [30]. This is the entrance door to collaborative problem solving, which is their second core
objective. However, the learning and teaching processes should not focus exclusively on the uses of
technology in educational settings—at least until the technology evolves to a point where it becomes
invisible in the learning and teaching processes [31], although technology’s impact on them is clear.

The link with the different dimensions of creativity is the third core issue of visual techniques, and
it has been extensively studied in the literature. Kozhevnikov et al. [32] show that object visualization
relates to artistic creativity and spatial visualization relates to scientific creativity, while both are
distinct from verbal creativity. Visual material is very useful to support students’ learning; it allows
students to experience information and new concepts in a sensorial way and puts them in a position
to be able to process more abstract reasoning [33]. So, a thematic approach must be used, and
this is why multiple creativity-oriented visual tools have been used in multiple fields in bachelor
degrees: In engineering [34–36], in chemistry [37], in informatics [38], in economics [39–41], and in
microbiology [42]; Reference [43] used visual tools in the framework of medicine in order to efficiently
communicate the key elements of the research article.

Despite the fact visual thinking (VT) techniques have been utilized in other fields of knowledge,
there very few or rare the finance programs where such tools have been used.

Buhl [44] states that the diversity of visual tools has not traditionally been an integrated aspect of
the pedagogical planning of a learning process in higher education. Instead, only texts were used as
the predominant source for knowledge generation. The effectiveness of the distance education system
“depends heavily on the study material, particularly in the form of printed course material” [45].

A non-exhaustive list of the wide variety of visual tools might include infographics, mind maps,
concept maps, webbing, word clouds, sketchnoting, visual notes, graphic jams, empathy maps,
and manual thinking. Hyerle [19] classified these visual tools into three groups that help develop
metacognition: Brainstorming webs, task-specific graphic organizers, and thinking process maps (see
Table 1).
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Table 1. Types of visual tools.

Brainstorming Webs Task-Specific Graphics Organizers Thinking Process Maps

Webbing Storyboards Concept mapping
Mind mapping Timelines System diagrams

Clustering Problem solving Thinking maps

Source: Hyerle [19].

This project applied three of the visual tools listed in Table 1 (mind mapping, concept mapping,
and webbing) based on the ease with which they could be initially introduced and the type of content
to which they would be applied. To encourage creativity, students were invited to freely choose any of
these tools or others within their reach.

Mind mapping was developed by Buzan [46] to represent ideas with images (concepts) based on
a central idea to enable users to grasp non-linear relationships and associations. It stimulates visual
perception, memory, and creativity, stokes learning, displays connections between ideas, encourages
collective thinking, improves teams’ analytical capacities, and constitutes a problem-solving tool [46,47].
University students find mind maps particularly valuable, for the association between new and prior
information fosters cognitive development [48]. The literature contains descriptions of the use of visual
tools in universities [49–52].

Concept mapping is used to visually display hierarchically inter-related ideas or concepts.
Developed by Novak [53] in the 1970s, it is especially useful in scientific training and practice [54–56].
References [57–59] discuss the benefits of this tool in science, technology, engineering, and mathematics
courses. Connolly and Spiller [60] describe using concept mapping to help students build their own
meanings from course material by inter-connecting key concepts. They report that when provided
with the tools to develop meaningful knowledge connections, students learn more effectively.

Webbing, also known as bubble maps, is a technique for relating or connecting topics, ideas, or
concepts using bubbles and lines. Described by Ayed et al. [61] and Hyerle [19], it renders some of the
characteristics of the preceding techniques more flexible.

Visual thinking techniques, which are acquiring growing significance as tools for structured and
organized access to complex information to facilitate learning, are particularly useful in collaborative
contexts; hence, the increasing importance of knowledge communities and social networks [62].
As De Haro [63] noted, knowledge communities (1) help students develop a series of skills, notably
exploration, evaluation, and selection of information sources, (2) establish channels for collaborating
with third parties (wikis, blogs, etc.), (3) drive the generation of different forms of digital products (not
only descriptive texts), (4) stimulate communication for creating joint knowledge, and (5) facilitate
multicultural collaboration and adaptation of educational resources [64]. Social networks, the
technological tools most familiar to university students [65], mutually reinforce education and the
digital society, creating synergies that favor excellence in educational innovation [66].

3. Materials and Methods

The initial assumptions adopted in this study, conducted in the context of the UNED’s
Visual-Thinking-Mediated Innovation and Creativity project, were: (1) Visual tools stimulate creativity
and adapt learning mechanisms to mind function [46]; (2) students using visual thinking (VT) techniques
understand financial course content more readily, according to findings by Messina et al. [67]; (3) just as
students choose the learning tools best adapted to their characteristics and needs, the choice of VT tools
should likewise be voluntary; (4) partnering yields good academic results, motivates students to work
in groups, and affords greater satisfaction than traditional individualized study. These assumptions
are a necessary corollary to the project’s aim to cater to each student’s interests, skills, and availability
in a community as varied as the UNED’s student body.

The main working hypotheses in this piece of work are:
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H1: Visual tools have a positive impact on learning, perceptible in academic results.
H2: Visual tools have a positive impact on learning, perceptible in student satisfaction after

their use.
According to those hypotheses, action guidelines and results were sought in keeping with

participant characteristics.

3.1. Data

The use of VT tools by geographically dispersed undergraduates with a diversity of profiles was
based on three tasks.

Project participants were enrolled in “Investment and Financing”, a third-year undergraduate BA
course or “Corporate Economy: Investment and Financing”, a second-year undergraduate economics
course, delivered as semester courses in the first half of the 2016–2017 school year at the UNED’s Faculty
of Economics and Management, with 662 students. Of them, 51 students participated voluntarily, were
aware of the activities involved, and committed to completing them within the semester.

As a pilot study, it was important to have an active and motivated group that proves the interest
of the activities and to ensure the representativeness of the responses received. Thus, within the field
work, in turn, a questionnaire definition pilot plan was carried out.

Each student prepared two syllabus-based exercises, one chosen by the participant and the other
assigned by the teaching team (to ensure that, taken together, all of the exercises covered the 10 key
course topics). Exercises were allocated after the participating student base was established (Activity 1).

Each participant reviewed and, using a standard questionnaire, assessed some of their virtual
classmates’ exercises (at least one per each of the 10 topics on the syllabus) to grasp the relative utility
of the tool and its application by the user community (Activity 2a).

Students classified their own exercises and the ones they assessed (at least one per subject area)
based on the existing taxonomy or using their own classification systems (Activity 2b).

A series of supplementary activities was undertaken to analyze the impact of visual thinking
tools used by university students in a collaborative environment: VT instrumental technique- and
content-related training, monitoring through teaching team and alumnus mentor videoconferencing,
self-assessment, and information compilation to analyze project impact on students. The activities
conducted under this initiative are listed in Table 2.

Table 2. Project activity sequence.

Denomination Performed

Initial survey At project outset
Timetable At the beginning of the course

Visual thinking materials After the second month
Activity 1: Own exercise using VT techniques Every two syllabus topics

Activity 2: Review, labeling, and appraisal After each syllabus topic (10 in all) according to timetable
established by teaching team

Activity 3: Self-assessment test After each topic
Activity 4: Videoconference sessions After each group of topics

Activity 5: Mentoring Two online sessions + continuous monitoring
Final survey Upon project finalization

3.2. Questionnaire Design and Management: Pilot Test

Three surveys (pre- and post-project and appraisal of classmates’ visual exercises) were formulated
to assess project impact. The pre-project survey aimed to identify the circumstances present at the
outset, the interests and expectations of students who had showed an interest in participating in
the project, and participant characterization. The post-project survey was designed to determine
students’ opinions of the project’s modus operandi and course activities in terms of educational
innovation, learning, fulfilment of expectations, applicability of VT techniques, and perception of the
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course and the project. The survey on appraisal of classmates’ visual exercises intended to assess the
user-perceived quality of the exercises, ascertain the most significant parameters for defining quality
(content, technique, format, etc.), and generate a collective user community taxonomy for the respective
academic content. The questionnaires were created with Google Docs form tools around four types of
questions: Five-point Likert scale (with 1 meaning total disagreement and 5 meaning total agreement
with the statement), single-answer (two or more alternatives) closed multiple choice, multiple-answer
closed multiple choice, and open questions.

One prominent outcome was a service-learning-like model in business management education,
similar to Nikolova and Andersen’s [68], but run with a geographically dispersed student body
exhibiting a diversity of profiles.

The questionnaires used in this study were designed as part of a longer-term project launched
in 2017 and conducted over two academic years, during which the utility of the visual tools at issue
was tested. This paper describes the results of the second academic year, as the first was devoted to
selecting the visual tools adapted to the community targeted by the initiative, establishing the starting
hypotheses, adjusting those hypotheses to the aim of the study, i.e., the identification of educational
initiatives aligned with job offerings (through visual tools), and conducting a pilot test to design a set
of questionnaires with which to assess the parameters defined. For that reason, the first year’s work is
synthesized very briefly here.

The methodology applied to process the data is summarized below (see Figure 1):

1. Definition of questionnaire objectives and construct delimitation.
2. Definition of scope (content, target population, administration, structure).
3. Test item composition and number.
4. Item content.
5. Item definition and arrangement.
6. Test assessment by research team and content validation.
7. Pilot test: User interview: By telephone, involving 10 student volunteers (four men and six women,

aged 23 to 48; M = 36; SD = 8.33) pursuing a degree in BA in year 0 of the educational innovation
project. The aim of this cognitive pre-testing was to identify the most suitable questions, the ones
best focused, any prompting a respondent’s reluctance to answer, and test duration (although the
reward for participating in the project limited attrition substantially).

8. Reliability testing (Cronbach’s α = 0.949).

3.3. Data Analysis

The electronic files containing the questionnaire data were coded, and the findings were tabled and
statistically analyzed using a two-stage procedure. The first, a univariate approach, analyzed students’
sociological characteristics, a description of course and project appraisals, and the effect of the project on
their academic performance and expectations. The second, a bivariate analysis, aimed to detect possible
relationships between respondents’ appraisals and a series of personal characteristics and to determine
whether their mean scores were the same irrespective of such characteristics. According to routine
practice, the F test (one-way analysis of variance (ANOVA)) was performed to test the null hypothesis,
i.e., the absence of significant differences in the mean scores for each item within each characteristic.
Student’s t, a specific case of the F test, was calculated for characteristics with just two values. The aim
was to identify behavioral patterns associated with groups to determine initiatives deemed to be
strategic by students that can be implemented by the university (the institution and teaching teams)
to improve student performance and satisfaction. The market-oriented approach adopted sought to
enhance students’ employability and acquisition of the skills, capacities, and attitudes demanded by
today’s employers.
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Figure 1. Questionnaire design. Notes: *1 Internal pre-validation (stages 1–6) and the pilot test (stage
7), in conjunction with the participation of outside experts (stages 1, 2, 3, and 7), led to an abridgement
of the questionnaires and a redefinition of their content. *2 As the stage 3–6 loop had to be repeated
once in the first round of telephone interviews for the initial and final surveys, a second round was
required in both. In contrast, the questionnaire on the appraisal of classmates’ exercises called for only
a single round of interviews, indicating that the results were apt for direct processing. The final design
of that questionnaire was based on the five-point Likert scale routinely used in online surveys and
deemed here to preclude bias in the measures of central tendency and the presence of logical error,
according to the results of the aforementioned interviews.

4. Results

The statistical analyses conducted included: Frequency analysis to describe the sociological
characteristics of the sample, descriptive analysis to assess the activities proposed and students’
perceived impact, and analysis of variance (ANOVA) to ascertain the existence or otherwise of
statistically significant differences in the mean marks calculated for the various groups. Contrast
testing was also performed to analyze the impact of the VT project on participants’ final marks.

4.1. Sociological Characteristics of Project Participants

Of the 62 students who signed onto the project, 11, or 20%, dropped out, a rate within the normal
range for the UNED’s student profile. Martín-García et al. [21] documented drop-out rates of over 30%
in similar projects. Table 3 gives the profiles of the 51 students who completed all of the activities and
answered all of the questionnaires.
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Table 3. Project participants’ sociological characteristics.

Sex Total

Male 28 54.9%
Female 23 45.1%

Age

35 or under 22 43.1%
Over 35 29 56.9%

Degree pursued

BA 32 62.7%
Economics 19 37.3%

Obligations possibly conditioning course work

Paid employment 22 43.1%
Caregiving 12 23.5%

Both 17 33.3%

Paid employment

Yes 42 82.4%
No 9 17.6%

Working hours

Full time 30 58.8%
Part time 12 23.5%

Prior knowledge of VT

Yes 18 35.3%
No 33 64.7%

Prior participation in teaching innovation project

Yes 4 7.8%
No 47 92.2%

Prior university training

No 37 72.5%
Yes 14 27.5%

Enrollment in BA or economics immediately after secondary
school or other university courses

Yes 20 39.2%
No 31 60.8%

As Table 3 shows, project participants were atypical of university students in terms of age, prior
training, and extracurricular personal obligations. A substantial percentage (82.4%) were employed,
and 100% claimed to have occupational (43.1%) or caregiving (23.5%) obligations or both (33.3%) that
limited the time they could devote to study. A total of 27.45% had earned at least one university
degree prior to enrollment in BA or economics. The student profile for this community fell within the
normal UNED pattern: A wide range of ages (19–71, mean = 38.5), geographies, and level of schooling.
Just 7.8% had participated in at least one prior teaching innovation project.

The first outcome of the project was the creation of a knowledge community to which all
participants contributed from a dual perspective: As content generators as well as users and advocates
of content formulated by others. The 105 visual exercises that constituted the first type of contribution
entailed: (1) Manual formulation and subsequent digitization, (2) use of general market software
(MSOffice, open access processors), and (3) a command of specific visual applications (such as Xmind
and Mindnode). The techniques used were the ones recommended: 62.7% of participants applied mind
mapping, 56.9% concept mapping, and 33.3% webbing. Sketchnoting, in turn, while not recommended,
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was chosen by nearly one in every three participants (31.4%). The second outcome consisted of 610
appraisals subsequently used to label content with a view to include it in a data warehouse as a
collective knowledge base associated with the courses involved.

Students’ replies to the post-project questionnaire described above (Table 2) were revealing.
Promisingly, 82.4% of participants consented to the identification and labeling of their exercises for
use by other students or people interested in future editions of the project. Even more (84%) were
willing to share them with classmates enrolled in the same undergraduate course, 75% with students
in different courses, and 82% with anyone interested. They were less keen on sharing content on social
networks, as only 58.8% agreed to upload their exercises to Facebook, Twitter, or Pinterest, and 27.5%
refused to do so.

Prior to participation in the project, 64.71% of the students claimed to be unaware of visual tools
or their application for professional or academic purposes, corroborating the initial hypothesis. That,
together with the growing applicability of such tools in the business world, led to the choice of these
VT techniques for the project at hand. According to the pre- and post-project awareness of the most
common visual techniques, depicted in Figure 2, participants focused on the most useful techniques,
disregarding others.
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Figure 2. Pre- and post-project command of visual thinking (VT) techniques.

Their command of the tools proposed (mind mapping, concept mapping, and webbing) rose
significantly, along with the mastery of others not proposed, sketchnoting in particular. Use of other
tools that were initially unknown, such as word clouds, visual notes, infographics, and design thinking,
also grew significantly. Although awareness of other tools also climbed, their presence was nearly
negligible. Students reported that mind (80.4%) and concept (74.5%) mapping were the most useful
techniques. Webbing was scored lower (52.9%) and, while not proposed, sketchnoting was judged
highly by nearly half (47.1%) of the participants. New users scored the future utility of visual tools
very highly: 74.5% of participants had recommended or would recommend them to others, and 70.6%
were applying them in their everyday study or work routines or intended to do so soon.

The inference is that students viewed collaboration with others very positively. That positive
experience will predispose them to workplace cooperation and inspire teamwork, which are so highly
esteemed by employers. Students also had a positive opinion of VT tools that spur creativity in authors
and users, with over three-quarters assimilating them into their daily routines and urging others to do
so. The project contributed, then, to align the needs of potential employers to students’ skills, aptitudes,
and interests.

4.2. Univariate Analysis of the Project and Its Effect on Academic Performance in Undergraduate Courses

Descriptive statistical analysis was conducted for evaluation of the course, project, associated
activities, and perceived impact on academic performance. Items, means, medians, and standard
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deviations for the five-point Likert scale items on the questionnaire are given in Appendix A. In
addition, the α coefficients for each section of the questionnaire are included.

Course evaluation: All of the course features analyzed were judged very highly by students. The
item on teaching team response to queries posed by students scored most highly (4.67), followed by
general satisfaction with teaching team assistance (4.65) and the utility of self-assessment for course
work (4.57). The items on the other end of the scale were the accuracy of the final exam as a measure of
students’ command of the subject matter (3.8) and the overall evaluation of traditional assessment
procedures (3.98). Whilst students were most critical of the assessment procedures, they scored
these items much higher than the 2.5 Likert scale mid-point. In today’s environment of increasingly
demanding students, the challenge consists of maintaining such high satisfaction levels in future
academic years.

Evaluation of project activities: First, students scored all of the project activities very highly,
with a mean of over 4 on a scale of 5 for all of the items. The activity that scored most highly was
self-assessment, with a mean of 4.57, followed by watching VT videos prepared by the teaching team,
at 4.33. The activity with the lowest score, although still a very good 4.01, was mentoring. Students
attached importance to peer contributions, scoring use of materials formulated by others (4.24), and
classmates’ exercises (4.20) more highly than their own (4.12).

Assessment of project impact on the course: This was assessed in terms of a suite of items grouped
into three major categories. The first was designed to analyze student perception of the impact of
their participation on course work and results; the second analyzed project compliance with their
expectations and the factors that were as significant as initially believed (fulfilment of expectations).
The third, the analysis of the impact of project participation on marks, is discussed in Section 4.3.2.
Participants responded positively to all four assertions, with means of at least 3.4 over 5. All students
claimed that project participation had a positive effect on course work (4.43 over 5), although the other
items on project impact on marks and results scored lower. The one with the lowest mean (3.41) was the
perception that the time and effort invested were fairly reflected in the course mark. As the discussion
below on bivariate analysis shows, that subjective perception was wholly unrelated to the actual effect
of the project on students’ marks. Participants received the project very warmly; 88.24% would repeat
the experience and 92.16% deemed that similar projects should be available for all courses. All of the
items on fulfilment of expectations were scored at 3.9 over 5 or higher. The item most highly appraised,
at 4.59, was learning to use visual tools. That finding attests to the need for program continuation,
since one of the main objectives is for students to learn to apply VT tools. Student expectations around
the teaching team were likewise fulfilled with respect to the utility of guidance furnished through both
webinars (4.51) and virtual lessons (4.49). Mentoring received the lowest score (albeit an acceptable
3.7), perhaps due to comparison with the guidance afforded by the teaching team.

4.3. Bivariate Analysis

This section describes two types of findings: Student evaluation of the items on the questionnaire
and project impact on their final mark, both bearing in mind the possible effect of their personal
characteristics on their perceptions and marks. The study focused on the difference in the means
between the groups defined by the characteristics listed in Table 3. The results of this analysis can be
applied to academic decision-making (respecting both course and innovation project parameters).

4.3.1. Equality of Mean Scores for Questionnaire Items

Assuming the requisites for using ANOVA to be met, that procedure was applied to test for the
equality of inter-group means in evaluation of the course, project, associated activities, perceived
impact of participation on academic performance, and fulfilment of expectations. Table 4 lists only the
differences detected.
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Table 4. Test analysis of variance (ANOVA).

Course Evaluation

Item Sex
Enrollment in BA or Economics

immediately after secondary school or
other university course

Obligations

Male Female t-test No Yes t-test Job Caregiving Both ANOVA

1 4.03 4.25 −0.93
(0.04)

10 4.19 4.30 −0.43
(0.02)

12 4.36 4.83 4.41 3.49
(0.04)

13 4,50 4.83 2.14
(0.04)

Project Activities

Sex Degree pursued

Male Female t-test Economics BA t-test

21 4.14 4.57 −2.41
(0.02)

22 4.07 4.65 −3.0
(0.00)

25 3.94 4.38 −2.36
(0.02)

30 3.79 4.18 4.43
(0.04)

Project Fulfilment of Expectations

Sex Age Degree pursued
Prior participation in
teaching innovation

project

Male Female t-test <35 >35 t-test Economics BA t-test No Yes t-test

59 4.66 3.75 2.12
(0.04)

60 3.96 4.65 −2.24
(0.03) 3.83 4.53 −2.15

(0.04)

61 3.36 4.52 −3.46
(0.00) 4.32 3.55 2.12

(0.04)

63 4.82 4.28 2.34
(0.02)

Source: Calculated by the authors from the results of the post-project questionnaire. The tables show only the differences
detected. In brackets: p-values.

The F statistical value showed that students’ mean evaluations of the course (F = 5.21; p = 0.00),
project and associated activities (F = 6.645; p = 0.00), and fulfilment of expectations (F = 7.23; p = 0.00)
were not statistically equal. Significant inter-group differences were detected in the following cases.

Women (4.83) scored the teaching team’s performance significantly more highly than men (4.5)
(Student’s t = 2.14; p = 0.04). The timing of university studies also conditioned students’ evaluation.
Those who enrolled the year after completing secondary school: (1) Appraised quarterly exams more
highly, and (2) deemed that their pre-enrollment knowledge sufficed to take the course. That response
attests to the need to reinforce content for students resuming training after a pause through refresher
courses or materials adapted to that circumstance. Obligations that limit study time constituted a
significant factor in the perception of course materials. The findings revealed that the value recorded for
students whose primary limitation for study time was caregiving was much higher than the score for
students whose primary limitation was paid work and for those limited by both factors (4.83/4.36/4.41
over 5).

The findings showed women’s evaluation of the project and associated activities to be higher
than men’s in visual technique teaching materials (4.57 vs. 4.14), multimedia materials on course
content (4.65 vs. 4.07), and alumnus mentoring (4.18 vs. 3.79). Reviewing classmates’ exercises was
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significantly more useful for BA (4.38) than for economics (3.94) students, even though the materials
were the same for both. That may be because the less intense use of visual media in BA induced those
students to value such materials more highly.

The ANOVA conducted to test for equality among the means on fulfilment of expectations yielded
a value of 7.23 (p = 0.00). Significant inter-group differences were detected in the following cases.
In terms of classmate assistance (use of content formulated by other students and an alumnus mentor),
women reported significantly higher fulfilment of expectations than men. Students enrolled in BA
(4.53) scored the use of content formulated by classmates more positively than participants studying
economics (3.83). Prior participation in innovative teaching activities also conditioned opinions on the
initiative. Students with no prior experience exhibited a higher mean score (4.66) than those who had
participated in such projects (3.75).

Possible explanations include: (a) Some participants were already conversant with the tools
introduced and expected to find others new to them, (b) activities in prior innovation projects were
found more interesting (no indication of this was detected in any of the replies, even those to the
open questions), or (c) first-time participants may have been drawn to the project by the nature of the
visual techniques whilst the others signed on to continue with the good results obtained in earlier
experiences. Significant age-based differences were also identified. According to a study of different
possible groupings, the cut-off that proved to be most significant for decision-making was 35. The mean
scores around project fulfilment of expectations showed that students that were 35 or under had a
more positive view of classmate mentor guidance (4.32) and webinar or chat guidance sessions (4.82)
than their older peers (with scores of 3.55 and 4.28, respectively). The explanation for that difference
may lie in the independence and maturity of the latter, who would require less guidance from others.

4.3.2. Impact of VT Project on Participants’ Final Marks

Project impact on participants’ final marks was verified by contrasting the null hypothesis that
the mean marks for project participants (µ1) and non-participants (µ2) were equal. According to the
mean marks earned on the final exam by the two groups listed in Table 5, the participants’ mean mark
(5.98) was significantly higher than the mark earned by nonparticipants (4.90) (Student’s t for the null
hypothesis was 2.59 at p = 0.012), attesting as well to the objective utility of the innovation project.
That implies that we can reject the hypothesis of equality of means and, consequently, we can conclude
that the participants´ marks and non-participants´ marks are not the same, which proves that students
who take part in our innovation project based on collaborative visual techniques get higher marks.

Table 5. Test for equality between mean marks earned by project participants and non-participants.

H0: µ1 = µ2; H1: µ1 , µ2

Participants Non-participants

Mean 5.98 4.90
Std dev. 2.86 3.00

Sample size 51 611

Student’s t 2.589

p-value 0.012

The null hypothesis (no significant difference in the means) was also tested for project participants
and non-participants by the degree pursued by students. The findings given in Table 6 show no
statistically significant differences in the mean marks earned by project participants and non-participants
enrolled in economics. In contrast, the mean mark calculated for project participants studying BA was
a significant 1.48 points higher than for non-participants in the same program. That finding, which
confirms that BA students require more support than their economics counterparts, was corroborated by
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the BA students themselves, who valued the utility of the complementary visual materials formulated
by their peers more highly than those pursuing a degree in economics.

Table 6. Test for equality between mean marks earned by project participants and non-participants by
degree pursued.

H0: µ1 = µ2; H1: µ1 , µ2

Economics BA

Participants Non-participants Participants Non-participants

Mean 5.03 4.55 6.55 5.07
Std dev. 3.47 3.02 2.31 2.98

Sample size 19 203 32 408

Student’s t 0.578 3.404
p-value 0.57 0.002

5. Conclusions

Unemployment is a serious challenge that has been rising day by day. Skill development and
creation of employment opportunities are key factors for addressing sustainable employment [69].
Evidence from contemporary literature suggests that Soft Skill Attributes contribute to the sustainable
employment of the business graduates significantly [70]. Furtherance by higher education institutions
of measures in line with labor market demands enables students to acquire skills and capacities that
prepare them for working life and enhance their employability, in line with what was expressed
by Laguna-Sánchez et al [71]. This study explored the importance of creativity and team working
measured in terms of academic results and student satisfaction. The tools used were visual techniques
and partnering within a knowledge creation and use community established explicitly for that purpose.
The findings showed compliance with the starting hypotheses. On one hand, our innovation initiatives
through collaborative activities improve learning, as the academic results showed. On the other hand,
these initiatives have a positive impact on student satisfaction, as they improved students’ perception
of course procedures. The fact that participation was the only motivation for participation in this
initiative is remarkable. Of particular interest was the finding that, in the group of students that
were already employed, by the end of the semester, collaboration was the general feature that was
most highly valued. Teaching team monitoring and self-assessment exercises were deemed to be
key course characteristics. Visual tools (especially mind and concept mapping) proved to have a
positive impact on learning, both in terms of academic performance and student satisfaction. A large
majority of participants became routine users and advocates of such tools, not only for academic but
also for professional and personal use. Participation in the experience drove interest in other visual
techniques, command of which reached very high levels, despite not being proposed or used in the
project. Teamwork, so highly demanded by employers, was evaluated positively by students, not as
recipients, but rather as participants willing to share the results of their work, attesting to their interest
in contributing to the community of present and future users. The creation of knowledge communities
therefore encourages teamwork and gears the educational offering toward the skills and capacities
demanded by employers and by students that are already mainstream in the labor market.

Both findings suggest that students’ preferences concur with those of their present or potential
employers. Educational institutions should focus on those elements, among others, which drive
sustainable employment by working with students with family or occupational obligations, pursuing
an employment-focused education for all. The conclusions applicable to students both at the beginning
and throughout their careers when engaging in lifelong education include: (1) Follow-up activities are
highly appreciated by students; (2) such activities should have a clear purpose-related focus, aligned
with professional objectives and employer demands; (3) working groups and learning communities
add considerable value for students, who take a very positive view of the importance of their own
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exercises and the use and assessment of those of others; (4) although incentives are the key for engaging
students in initiatives that are not mandatory to pass their courses, when such initiatives are well
defined, the incentives are appraised much less positively ex-post than the initiatives themselves;
(5) such initiatives not only enhance engagement, but spur student satisfaction with the course and its
parameters and have a direct effect on academic results; (6) the major university policy decisions to
be made refer to: (6a) For under 35s, informal and social guidance through institutional mentoring
and formal guidance via periodic chats or webinars throughout the course; (6b) refresher materials for
students that are re-training after a pause.

The univariate and bivariate analyses, in turn, provide support for decision-making around
courses and the curriculum overall by defining the factors determining academic performance and
student satisfaction. The results show, according to the initial objectives of this piece of work,
what profile characteristics (demographic, sociological, and psychographic) are linked to students´
satisfaction—and, thus, concerns and motivations—and academic results.

The main limitations of the study are related to the sample size and the pilot study nature
of this initiative, which had an admission quota for a correct definition and execution of tasks
and questionnaire design. That can be solved by automating field work activity management and
introducing a peer-review test mechanism. These activities are ongoing and will be incorporated in
successive editions of the innovation project, in order to start them up with all of the students enrolled
in the course. In fact, the aim of the entire project was the implementation for all students enrolled in
the course. This second phase will allow comparing the voluntary participant group’s results against
those obtained after running the program activities for all students enrolled in the course.

The entire institution, along with its academic and institutional stakeholders and any others
generating labor market impact, should be involved in the creation of immersive learning environments.
In a similar vein, partnering would benefit highly from the construction of a network able to structure
programs, content, and other elements required for students to acquire professional skills, thereby
favoring the convergence between university offerings and labor market demands.

The future lines of research of greatest interest in this regard revolve around the activities associated
with the experience described in the context of courses on finance. Other conclusions to be drawn from
the findings allude to graduates’ financial skills, to which growing importance has been attached at
all levels of education since the onset of the crisis. All of the findings described are being applied in
the next stage of the research, currently underway. The team is presently expanding these activities
to other BA finance courses, as well as creating a meta-search engine that will enable students to
conduct intelligent searches filtered by the exercise name and author, visual technique used, and
syllabus content based on the metadata available. The present findings and others not discussed here
for lack of space are being taken into consideration in that endeavor. Semantic labeling is deemed to
be a key factor by material users. In a second line of research exploring the most useful parameters
for generating collective taxonomies (folksonomies), guidelines are being proposed to enhance the
effectiveness of user definitions of the terms of greatest utility in collective knowledge creation.
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Appendix A

Table A1. Descriptive statistics of the course evaluation, project, and activities.

Mean Median Std Dev. Cronbach’s α

Item Course Evaluation 0.906

1 I believe my pre-enrollment knowledge sufficed to take the course 4.12 4 0.82

2 The study guide contains clear and detailed information on course
content and procedures 4.41 4 0.67

3 The basic ink print material on the course is clear and well suited to
distance education 4.31 4 0.76

4 The virtual supplementary materials provided are useful for course work 4.31 4 0.68

5 The self-assessment activities are useful for course work 4.57 5 0.64

6 The virtual lessons are clearly structured and organized 4.31 4 0.88

7 The teaching team responds appropriately to students’ queries 4.67 5 0.52

8 Participation in virtual lessons is useful for course work 4.39 4 0.67

9 The information and examples on the final mark furnished by the
teaching team help prepare the final exam 4.31 4 0.79

10 The quarterly exams prepare the final 4.24 4 0.86

11 The face-to-face (final) exam provides a fair measure of my command of
course content 3.80 4 0.92

12 I am generally satisfied with the course materials 4.49 5 0.54

13 I am generally satisfied with the teaching team’s assistance 4.65 5 0.56

14 I am generally satisfied with the assessment system 3.98 4 0.99

15 I am generally satisfied with the training received 4.45 4 0.54

Project activities 0.904

20 Time estimates furnished by teaching team 4.27 4 0.72

21 Study and review of initial VT technique guide 4.33 4 0.65

22 Watching teaching team’s VT videos 4.33 4 0.74

23 Formulating your own visual exercises 4.12 4 0.68

24 Labeling your own visual exercises 4.18 4 0.68

25 Review of classmates’ exercises 4.24 4 0.65

26 Labeling classmates’ exercises 4.06 4 0.68

27 Assessing classmates’ exercises 4.20 4 0.69

28 Self-assessments 4.57 5 0.61

29 Q&A videoconference sessions 4.29 4 0.70

30 Mentoring 4.01 4 0.82

Perceived effect of project participation 0.864

48 The project contributed positively to course work 4.43 5 0.81

49 The project improved course results 3.96 4 1.08

51 Your mark fairly reflects the time and effort invested 3.41 4 1.25

52 Project participation affected your mark 3.80 4 1.28

The project fulfilled your expectations relative to: 0.842

55 Course work, study time optimization, and planning 4.37 5 1.06

56 Expected improvement in academic results 4.24 5 1.34

57 Extracurricular credits 4.57 5 1.33

58 Teaching team guidance, particularly in virtual lessons 4.49 5 0.92

59 Learning use of visual tools 4.59 5 0.85

60 Use of classmates’ visual content 4.27 5 1.13

61 Alumnus mentor’s study guidance 3.88 4 1.32

63 Utility of guidance webinars/chats 4.51 5 0.86

Source: Calculated by the authors from the results of the post-project questionnaire.
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