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1 

A Reflective Critical Thinking Workshop for Graduate Students in 

Pharmacy and Health Sciences: A Pilot Study� 

Natalie N. Michaels, Christine Manville, Sabrina Salvant, Philip E. Johnston, Sandra Murabito 
(School of Occupational Therapy, Belmont University, USA) 

Abstract: The purpose of this study was to see if a reflective critical thinking workshop for graduate students 
would help improve the critical thinking ability of research participants. Twenty-six occupational therapy, physical 
therapy, and pharmacy students in their first and second year of graduate education in pharmacy, occupational 
therapy, and physical therapy programs participated in this study. Students were separated into two groups, 
student-teachers and student-learners, using controlled random assignment. The student-teachers created reflective 
critical thinking activities for the student-learners based upon each level of Bloom’s Taxonomy. It was 
hypothesized that students who helped teach would be working on a higher level of Bloom’s taxonomy than 
students who did not, and would perform better on the Health Science Reasoning Test (HSRT). The analysis of 
data did not show a statistically significant difference in HSRT scores between the two groups. However, there 
was a marked difference when comparing pre-post score differences between the second-year students and the 
first-year students (mean difference of 4 points, p = .015). This study supports the incorporation of an interactive, 
interdisciplinary workshop for reflective critical thinking strategies during the 2nd year of graduate school. 
Further research with a larger group of students and with more disciplines is recommended. 

Key words: reflective critical thinking, graduate students, health sciences, pharmacy 

1. Background 

Reflective critical thinking is a process of learning through experiences while becoming self-aware. It 
includes the ability to critically evaluate one’s own responses to various situations that present challenges (Finlay, 
2008). Graduate students in pharmacy and the health sciences must utilize high-level critical thinking strategies in 
order to pass their board examination after graduation. These strategies become even more valuable when the 
graduates begin practicing in the clinical setting (Kowalczyk & Leggett, 2005; Martin, 2002; Pitney, 2002; Velde, 
Wittman & Vos, 2006). These reflective critical thinking strategies are not limited to health care. They are needed 
for many, if not all disciplines (Hatcher, 2015; Moon, 2004). 

Critical Thinking is sometimes defined as an integration of the elements depicted in Bloom’s Taxonomy 
(Aviles, 2000; Huitt, 1998). Definitions of critical thinking include the ability to use reflection or metacognition 
— thinking about one’s own thought processes (Dean & Kuhn, 2003), collaboration (Vygotsky, 1978), and 
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hands-on skills or learning by doing (Dewey, 1916). Reflection requires one to look back and reconsider choices 
or actions. This study on the development of critical thinking, used an interdisciplinary approach, inviting 1st and 
2nd year graduate students from the physical therapy, occupational therapy, and pharmacy graduate programs to 
participate. 

2. The Need for Reflective Critical Thinking Instruction in the Health Professions 

Dr. David Leitch, a U.S. Navy Medical Trainer, was once quoted as saying that health care professionals need 
to be able to look for answers, rather than simply reciting what they learned in the classroom (Shelby, 2007). 
Critical thinking is the process in which health care practitioners engage to find answers to problems when 
treating clients. The tools of reflective critical thinking are essential in order for the health professional to examine 
the medical record, the patient’s current status, evidence in the literature, and personal and client values, and then 
make a sound decision that is in the best interest of the patient (Plack & Greenburg, 2005). 

Although health care professionals typically do reflect on their actions, it’s the conscious acknowledgement 
of these reflections that are often paramount for the development of clinical reasoning (Gustafson & Fagerberg, 
2004). Research has shown this is true for practitioners from a number of professions, including occupational 
therapy, physical therapy, and pharmacy. In an effort to help guide patients toward the most appropriate 
therapeutic intervention techniques and/or referral, research has shown that practicing occupational therapists 
utilize reflective critical thinking strategies to make these clinical decisions (Lederer, 2007; Velde, Wittman & Vos, 
2006). The skills required for high level critical thinking have been found to be important for occupational therapy 
practitioners in regard to both clinical decision-making and professionalism (Lederer, 2007). 

Likewise, the use of high-level reflective critical thinking strategies is viewed as extremely important for 
physical therapists when making effective clinical decisions (Bartlette & Cox, 2002; Jensen, Gwyer, Shepard & 
Hack, 2000; Jette & Portney, 2003). Jensen et al. (2000) identified a dynamic, patient-centered knowledge base 
evolving through reflection, and clinical reasoning skills in collaboration with the patient as two of the four 
dimensions in their theoretical model of physical therapist expertise. The development of reflective critical 
thinking is therefore an important goal in the curriculum (Vendrely, 2005). 

Pharmacists must also make complex decisions every day, often based on incomplete information (Austin, 
Gregory & Chiu, 2008). Critical thinking is therefore seen as an essential educational outcome for students in a 
graduate pharmacy school (Cisneros, 2009). There is a concern, however, regarding whether or not these essential 
critical thinking skills can be developed while a student is in the college setting (Miller, 2003). Research by Miller 
(2003) found that although there is an increase in the overall generic critical thinking ability of college students in 
a pharmacy program, there is not an increase in student motivation to think critically. 

3. The Need for Reflective Critical Thinking Instruction in Other Disciplines 

Although this research focused on college graduate students in the health professions, there is a definitive 
need for reflective critical thinking for students in other disciplines as well (Hatcher, 2015; Moon, 2004). Barak et 
al. (2007) demonstrated that teaching critical thinking skills to high school science students enhanced their scores 
related to open-mindedness, self-confidence, and maturity. These traits are needed for many professions. It is 
believed by some that learning to use critical reflection in a social context, could have the potential to transform 
organizations by potentiating a more democratic process (Welsh & Dehler, 2016). This could be valuable in any 
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office setting and in many professions where collaboration is paramount. The literature is inundated with 
testimonials and articles that stress the importance of teaching critical thinking skills to students while still in 
college. A small list of college subjects in which students could benefit from the instruction of skills related to 
critical thinking includes economics (Heijltjes et al., 2014), physics (Holmes et al., 2015), education (Fakunle et 
al., 2016), and language awareness (Hélot, 2018). Without this instruction in college, many professionals might 
not acquire these skills until they are out in the field a few years and more experienced. At that point, some 
mistakes may have been made that could potentially have been avoided. 

4. Strategies to Teach Reflective Critical Thinking 

There is little how-to information in the literature regarding the development of critical thinking strategies for 
college students (Tiruneh et al., 2014). A study by Mann, Gordon, and MacLeod (2007) found that the educational 
elements most likely to encourage the development of critical reflection (and ultimately reflective practice) 
include: a safe, supportive environment, and group discussion, mentorship allowing students to freely express 
ideas and to provide peer-support, with time set aside to reflect. Time to share these reflections for a more 
conscious experience was also advocated by Gustafson and Fagerberg (2004). Michaels (2017) found that a 
reflective critical thinking workshop for a racially diverse group of graduate physical therapist students, could be 
beneficial if the information presented is something new that the students had not experienced prior. Suggestions 
for improvement in the classroom curriculum included the implementation of more opportunities for 
problem-based learning (Foord-May, 2006), use of interactive web-based sites (Gottsfeld, 2000), use of 
case-method formats (Wade, 1999), increased use of classroom technology (Halpern, 1999), and utilization of 
patient-simulation mannequins (Seybert et al., 2005). Because of limited empirical evidence related to the 
effectiveness of these strategies, choosing appropriate strategies for teaching critical thinking poses a quandary 
(Bartlette & Cox, 2002; Sharp, Reynolds & Brooks, 2013). 

The goal of this study was to see if a reflective critical thinking workshop for graduate students in 
occupational therapy, physical therapy, and pharmacy would help increase the reflective critical thinking ability of 
the research participants. It placed the burden of pinpointing teaching strategies for the development of reflective 
critical thinking on the students themselves, with half of the students teaching the other half, gradually increasing 
the difficulty based on the stages of Bloom’s Taxonomy. There are six levels in Bloom’s Taxonomy that classify 
educational learning objectives from simple to complex: Knowledge (defining, repeating, recalling), 
Understanding (explaining, discussing, describing), Applying (using, practicing, illustrating), Analyzing 
(calculating comparing, contrasting), Synthesizing (planning, formulating, constructing), and Evaluating (judging, 
appraising, assessing) (Bloom, 1984). Student-teachers were assigned to a level of Bloom’s Taxonomy, then asked 
to create a learning activity for their fellow students based on current course content and that specific level of the 
taxonomy. The students then provided this instruction to their fellow students. Because some of the students acted 
as instructors, requiring a higher order of thinking, it was believed that the student-teachers would out-perform the 
student-learners in the pre/post testing. 

5. Method 

Approval was granted by the Institutional Review Board (IRB) at Belmont University for the procedure used 
in this study. 
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5.1 Participants 

Email-invitations to participate in the study were sent to full time, first-year and second-year graduate 
students in the physical therapy, occupational therapy, and pharmacy programs at Belmont University. There were 
32 volunteers who took the initial Health Science Reasoning Test (HSRT), consisting of 19 first-year students and 
13 second-year students. Twenty-six completed the study (Table 1). 

 

Table 1  Demographics of Participants Completing the Study 

Sex Male 
Female 

5 
21 

Race 

African American 
Caucasian 

Asian/Pacific Islander 
Hispanic 

Other 

1 
20 
2 
2 
1 

Discipline 
Physical Therapy 

Occupational Therapy 
Pharmacy 

8 
15 
3 

Year First-Year 
Second-Year 

15 
11 

TOTAL  26 
 

Volunteers were separated into two groups: Teaching-Students and Learning-Students. This was done using 
controlled random assignment (choosing an inverted card, where 1 = teacher, and 2 = learner), with a set number 
of cards for each discipline, and for each year in the program. This was done to ensure that an equal number of 
volunteers from each discipline and cohort would serve as Teaching-Students and as Learning-Students, and an 
equal number of first and second-year students serving in these capacities. Consent forms and demographic forms 
were competed on the first night of the study, followed by administration of the HSRT. 

5.2 Instrumentation 

The Health Science Reasoning Test (HSRT) was administered during the first and fourth nights of the study. 
The HSRT is a version of the California Critical Thinking Skills test that focuses on eight criteria of critical 
thinking (problem solving, deductive reasoning, inductive reasoning, analysis, inference, explanation, evaluation, 
and numeracy). It was developed by Facione and Facione (2006) and consists of 32 multiple choice questions that 
target critical thinking skills of professionals in the health sciences. According to Insight Assessment (2018), the 
HSRT has been specifically calibrated for students in professional health science programs, and had been found to 
predict clinical performance ratings, and success when taking professional board examinations. 

5.3 The Workshop 

The study was conducted over four sessions. During the first session, after administration of the HSRT to all 
participants, the Learning-Students were allowed to leave and the Teaching-Students remained. Teaching-Students 
were asked to create a portion of the workshop to instruct their fellow students in critical thinking skills that 
would aid them during their first and second years of graduate school. These students randomly selected cards for 
each of the six specific levels of Blooms taxonomy (Bloom, 1984), and were instructed to design lessons aimed at 
that specific level of learning. The strategy for the workshop was patterned after previous work by the principle 
investigator (Michaels, 2017). Students were presented with basic instruction regarding their assigned level of 
Bloom’s Taxonomy to help them create various break-out sections of the workshop. They were provided with one 
week in order to allow them to work together to create challenging and informative break-out activities for their 
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peers. 
During the second session (one week later), there were opening remarks from each of the researchers, 

followed by commentary about Blooms first level of the taxonomy (Knowledge). After this, there was a breakout 
session by discipline and year (first-year PTs in one area, second-year PTs in another, first-year OTs in the next 
room, and so on) where the Learner-Students were taught content with an activity prepared by the 
Teaching-Students. This was repeated for the second level, Understanding. For the third level, Application, there 
were again opening remarks from one of the researchers, followed by a breakout session with the students, this 
time separated only by discipline (1st and 2nd year students together). Table 2 depicts some of the activities 
created and used by the teaching students on the second evening. 
 

Table 2  Sample of Some of the Teaching-Student-Led Activities on the Second Evening 

Bloom’s Level Teaching Students Learning Students Example of the Activities 
Knowledge First-Year OT Students First-Year OT Students Mnemonic Strategy to memorize cranial nerves 

Understanding Second-Year PT Students Second-Year PT Students Story board for understanding of circulation 

Application First-Year Pharmacy Second-Year Pharmacy 
Students Case-Based application examples 

 

At the third session (the following day), there were again opening remarks from the researchers about the 
fourth level of Bloom’s taxonomy, Analysis, followed by breakout sessions. This time, however, each discipline 
met with all other disciplines from their same year, to make a more interdisciplinary, higher-level activity. The 
fourth breakout began with an overview of Synthesis, followed by a group activity of all disciplines and all years 
combined together. The final level of Blooms taxonomy, Evaluation, was covered with a presentation about the 
revised version of Bloom’s Taxonomy (Anderson, 2013), and a faculty-led case-based activity that required the 
entire class to work together. The session ended with closing remarks, conclusion, and discussion, and a mock 
graduation ceremony. Table 3 depicts some of the activities created and used by the teaching students on the third 
evening. 
 

Table 3  Sample of Some of the Teaching-Student-Led Activities on the Third Evening 

Bloom’s Level Teaching Students Learning Students Example of the Activities 

Analysis Second-Year OT Students All Second-Year Students Strategies to use when choosing various patient 
assessment tools. 

Synthesis First-Year PT Students All Students Lecture and group activity to create a treatment 
plan. 

Evaluation Faculty-Led All Pharmacy 
Students 

Case-Based application examples of actual 
litigation cases regarding what could have been 

done better, utilizing reflection. 
 

During fourth session (the following day), the HSRT was re-taken. Students also answered basic follow-up 
questions, and completed a workshop evaluation. 

5.4 Data Analysis 

Student names were omitted from the documents and only numbers were used. Because the HSRT 
examination scores are given in percentages, parametric statistical analysis was utilized. Group data were 
analyzed for within-group effects (paired t-testing of Pre-HSRT versus Post-HSRT), and between-group effects 
(Independent t-testing). Cohen’s d was calculated for effect size. 
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6. Results 

6.1 Quantitative 

Parametric measures were utilized in the form of test score percentages. The overall HSRT percentage scores 
for all students when taken as a group increased from a mean of 84.27 to 84.96, but this was not statistically 
significant on paired t-testing (p = .418). The overall HSRT scores for Student-Teachers increased from a mean of 
84.50 to 85.07, but this was again not statistically significant (p = .668). The overall HSRT scores for the 
Student-Learners increased from a mean of 84.00 to 84.83, but this was also not statistically significant (p = .450). 
Contrary to the stated hypothesis, the students-learners actually showed a greater increase in the mean overall 
HSRT score (0.83) when compared to the student-teachers (0.57), however, neither of these differences were 
statistically significant on independent t-testing (p = .878) (see Figure 1). There were also no statistically 
significant correlations when pairing the level of the Bloom’s taxonomy taught by the student-teachers to the 
change in HSRT in scores. As can be illustrated in Figure 1, all students made improvements in every area except 
for the Student Teachers, who actually showed a decline in 4 out of the 9 scores presented. 

 

 
Figure 1  Graph Comparing the Mean Difference Between the Pre-HSRT and Post-HSRT Scores of Student-Teachers 

Compared To Student-Learners (Created Using SPSS) 
 

Although the null could not be rejected for the above findings, there were significant differences between the 
scores of students from different class cohorts. When comparing the scores of the students by class year, there was 
a statistically significant increase in the post-test overall HSRT mean scores for the second-year students when 
compared to their own pre-test scores, with an increase of 3 points, from 84.73 to 87.73 (p = .048). The first-year 
students, showed a decrease of 1 point from 83.93 to 82.93, although this was not statistically significant (p 
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= .274). When comparing the change in overall HSRT scores of the first-year graduate students to the second-year 
graduate students using independent t-testing, the difference between groups was found to be statistically 
significant (p = .015). The Cohen’s d effect size of this calculated to 1.013. According to Portney and Watkins 
(2015), this would be a high effect size with a power between .93 and .99. 

HSRT criteria scores were also analyzed individually using independent t-testing (see Figure 2). The most 
significant difference between groups was found for Inference, with a difference of 6.63 points between groups. 
This difference was found to be statistically significant on independent t-testing (p = .015). The Cohen’s d effect 
size of this calculated to 1.033. As can be seen from Figure 2, the second-year graduate students showed an 
increase between pre-test and post-test scores for all 8 criteria of the HSRT, as well as the overall score. 

 

 
Figure 2  Graph Comparing the Mean Difference Between the pre-HSRT and post-HSRT scores of First-Year Graduate 

Students Compared to Second-Year Graduate Students (created using SPSS) 

6.2 Qualitative 

The second-year graduate students in this study demonstrated much more of an improvement in HSRT scores 
when comparing the pre to post-test results than the first-year students. Because of this finding, qualitative 
comments collected after the workshop were analyzed for recurrent themes. The first-year students focused more 
the utilization of these new strategies while studying and learning in the classroom, and when taking examinations. 
Answers to the question, what skills did you use to have a successful session? Included “Memory” and 
“Remembering and Analysis”, and “Understanding and Application.” To answer the question, “How inclined are 
you to use (these strategies)?” Comments included, “I will use them during class and while studying.” and “Now, 
when I study, I will watch videos and practice drawing/demonstrating skills.” The answers from the first-year 
students incorporated more words that linked to the lower levels of Bloom’s taxonomy (Skills was the most used 
word, and this falls under Knowledge, and Use was second, which falls under Understanding and Application. 
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Other widely used words included Study, Listened, and Draw). A word cloud with the words most commonly used 
by the first-year students can be found in Figure 3. 

 
Figure 3  Word Cloud from the Qualitative Responses of the First-Year Students, Demonstrating Words That Link More 

Closely to the Lower Levels of Bloom’s Taxonomy 
 

The second-year students, in contrast, were focused more on skill-building, listening, trying new things, and 
communicating. Their comments seemed more focused on the use of these strategies to perform better in the 
clinical setting. Answers to the question, what skills did you use to have a successful session? included, 
“Interpersonal communication to make sure I gain the most out of a session”, “Understanding and Application, 
Interprofessional skills were very important”, and “Paying attention, respecting my peers, writing material down, 
discussing material with the group.” To answer the question, How inclined are you to use (these strategies)?  
Comments included, “More likely than I was before.” and “More so now that I’ve had training with the 
application of skills in a controlled low-stakes environment and not in the context of material to be learned for a 
test.” Although similar to the words used by the first-year students, the answers from the second-year students 
used words that linked to the middle levels of Bloom’s taxonomy more than the first-year students. (Use was the 
most utilized word, which falls under Understanding and Application, but it was often used in the context of 
discussing with a group, which falls more under Analysis. Skills was the second most utilized word, but it was 
typically used in the context of “skill-building,” which falls under Synthesis. Other widely used words included 
More, Material, Bloom, Listened, and Learned). A word cloud with the words most commonly used by the 
second-year students can be found in Figure 4. 
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Figure 4  Word Cloud from the Qualitative Responses of the Second-Year Students, Demonstrating Words That Link More 

Closely To The Middle Levels of Bloom’s Taxonomy 

7. Discussion 

The goal of this study was to see if a reflective critical thinking workshop for occupational therapy, physical 
therapy, and pharmacy students would help increase the reflective critical thinking ability of those present. 
Because some students acted as instructors requiring a higher order of thinking, it was believed that the 
student-teachers would out-perform the student-learners in the pre/post testing. The null hypothesis must be 
accepted as no statistically significant differences were found between these two groups. 

When looking at the HSRT differences based on class cohort, it seems that this workshop was highly 
effective for the second-year graduate students, with an increase between pre-test and post-test scores for all 8 
criteria of the HSRT, and a large effect size. The explanation for the improvement of the second-year students’ 
scores and the lack of improvement in the first-year students’ scores is unclear. The researchers in this study used 
a safe, supportive environment, and group discussion, mentorship allowing students to freely express ideas and to 
provide peer-support, with time set aside to reflect as advocated by Mann, Gordon, & MacLeod (2007), and time 
to share these reflections as advocated by Gustafson & Fagerberg (2004). One thought was the difference between 
the cohort scores was possibly due to the different characteristics observed by Benner (1984), and later depicted 
by Dracup and Bryan-Brown (2004), who theorized that individuals on a more advanced level tend to exhibit 
more confidence and tend to perceive situations more as whole entities rather than in pieces than those who at a 
more novice level. The greater maturity of the second-year students, and/or better understanding of the rationale 
for reflective critical thinking strategies, might have allowed for increased motivation to outperform their first 
HSRT score. Second-year students had prior opportunity for problem-based learning as recommended by 
Foord-May (2006), and use of case-method formats, as recommended by Wade (1999). 

Qualitative analysis of answers to open-ended questions revealed that the second-year students utilized more 
terminology indicative of Application, Analysis, and Synthesis, as defined by Bloom, while the first-year students 
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stress more words related to Knowledge and Understanding. This finding concurs with that of Miller (2003), who 
found an increase in the overall generic critical thinking ability of college students in a pharmacy program over 
the course of the program. Whatever the reason, the students in their second-year achieved more benefit from the 
workshop than the first-year students as a group, regardless of discipline, or teaching/learning role. This finding 
lends credence to the idea that the presentation of a reflective critical thinking workshop for students in a graduate 
pharmacy and health sciences program would be better if administered during their second academic year. 

These findings can be applied to other disciplines as well. A reflective critical thinking workshop of this type, 
taught by both the teachers and the students would produce the best results if the students are “ready”. All the 
participants in this study were eager and motivated, but the second-year students showed the most improvement. 
It’s possible that because the second-year students were already using more application in their coursework, it was 
easier for them to make the connection between this workshop and their future work in the field. Because of these 
findings, these researchers suggest that instructors choose their more advanced students when running a workshop 
of this type. This does not mean that students earlier in a program will not benefit from learning the skills related 
to critical thinking. It may mean, however, that students could be more likely to rely on lower levels of Bloom’s 
Taxonomy until they have an increased awareness of how the material learned in the classroom will eventually 
apply to the roles required for their chosen fields. 

Regardless of class cohort, all the participating students wrote very positive comments about the workshop, 
asking to do this again next year. When questioned, many first and second-year students admitted to having seen 
the taxonomy levels discussed in prior coursework. However, most admitted that they previously had minimal 
exposure to apply this information. They also expressed appreciation for the chance to work in an 
inter-professional educational (IPE) setting. One student wrote, “Loved the chance for IPE. I liked that different 
teachers presented different sections and they incorporated healthcare cases.” Another student wrote, “So, so great! 
Worth the time!” 

This study did have its limitations, such as the small sample size, and the inability to include nursing students 
due to scheduling difficulties. Although this workshop was patterned after previous work done by Michaels (2017) 
with a sample of diverse students with regard to race, the group in this study consisted primarily of Caucasian 
females. This is also a limitation, but the profession of Occupational Therapy is primarily female, and many of the 
volunteers were from OT. Regardless of these limitations, the information gained will help these researchers when 
developing a plan for future workshops to help build reflective critical thinking strategies in the graduate 
pharmacy and health science programs at Belmont University. Repeating this study with a larger sample-size, and 
using only graduate students in their second-year of their program, could help determine whether or not these 
results are reliable. The goal is to learn the most effective strategies to teach reflective critical thinking, and 
hopefully graduate well-prepared health care professionals. 
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Learning Based on Competences and Communication, Tools for the 

Cognitive Development of University Students 
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(Autonomous University of Querétaro, Amelaco, Querétaro, Mexcio) 

Abstract: Competency-based learning (ABC) in conjunction with communication, form a technique that 
helps the cognitive development of university students so that they are able to face the different present and future 
scenarios. The ABC entails putting into practice the competencies of the students through a problem, from which 
they must provide a solution using their knowledge, skills and abilities acquired during their school career, since 
when they graduate from the university they will have to put into practice everything they have learned, enter the 
world of work that demands people with initiative and skills to face the challenges that are found in the different 
spheres where professionals interact. The research is based on quantitative data applied to 93 students who study 
the Bachelor of Administration and Public Accountant. The text aims to demonstrate that ABC and 
communication directly impact the cognitive development of learners. 

Key words: learning, competencies, communication, university education 

1. Introduction 

Talking about higher level education, but mainly about competency-based learning (CBL), communication 
and cognitive development, involves putting into play three fundamental factors that must be exploited within 
universities so that students have complete knowledge and integral that allows them to develop in the workplace. 

Sometimes the formation strongly opts for the intellectual, full of important subjects and knowledge, and 
sometimes distant from the everyday reality of the world of work. Other times the training is limited to a 
transmission of specific knowledge, what we call tricks of the trade, valid for a small environment in space and 
short in time. That is why the approach of the EHEA (European Higher Education Area) insists that it is not about 
learning the little tricks of the profession, but about knowing, feeling and being a good professional (Martínez et 
al., 2012). 

The word educate encompasses multiple meanings because it depends a lot on the person and vision that you 
have with respect to this item. For Mexico should be the main platform to teach and train professionals with the 
necessary knowledge and bases that allow interaction in various areas, and at the same time, have the necessary 
tools to solve the problems that present adequately, effectively and efficiently. 

However, discourse the educational theme is to enter different perspectives and approaches, each president 
has proposed and enacted educational reforms with the aim of improving the situation of society, and currently the 
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focus of current education are competencies and inclusion where teachers and students generate learning to learn, 
through collaborative work. 

But education does not really meet its objective, the Center for Educational Studies (2013) says that 
education, far from promoting social mobility that guarantees the individual a result according to their abilities 
and efforts, is discriminating against the poor and favoring the rich. At the macro level, the education system is 
operating as a mechanism that helps maintain, reproduce over time and reinforce the enormous social inequalities, 
the stratification system and the class structure. 

It is important that the functionality of the teaching-learning process is not compromised in educational 
institutions, regardless of whether it belongs to the public or private sector, the reality is that each student needs 
tools that help solve the concerns that afflict society. If the educational reform raises an education where priority is 
given to the development of skills, universities should be concerned with forming a comprehensive teaching staff, 
that is, teachers give classes according to their professional training, to update and seek that students develop their 
own cognitive process through CBL, communication, practical cases and other didactic questions, all according to 
reality so that once they graduate they can face the different scenarios that are outside the university. 

2. University Education 

It is said that education is the main ingredient for social cohesion and the consolidation of the values of 
society, making it the most powerful means to achieve individual and collective well-being. Despite this, the 
problems that have arisen as a result of assigning such an important role to education are as complex and diverse 
as the context of each country or region (Miklos, 2009). 

Currently, many universities in all continents reestablish regulatory procedures in the academic debate, in 
order to increase efficiency and competence, appealing to the generation of an evaluative culture (Miranda, 2007). 
The university is the last step that the student must overcome, then it will face adverse issues, that is, enter the 
workplace where the problems are no longer practical cases, trials or projects, here you must put into practice 
what you learned to be able to solve issues that demand an immediate response, and making mistakes is allowed, 
but with consequences that can affect their performance at work. 

Today, it is advocated by an education based on competences, that is, an education that transfers not only 
knowledge but also entrepreneurial skills and attitudes that allow newly graduates to successfully develop their 
professional careers. This professional efficiency is translated in terms of adequate work planning, capacity for 
innovation and adaptation to new tasks, reflective and critical thinking of situations, ease of relating, etc. (Sánchez, 
et al., 2011). 

Faced with this situation, Muñoz et al. (2011) comment that the paradigm of the transmission of knowledge 
supposes that one learns in a linear way, and by means of repetition, which has no sustenance. It is known that 
learning is chaotic, complex, linked to emotions and consciousness. To solve problems, it is not enough to 
memorize information. The general idea that people learn in a linear way, and through repetition, has no support. 
These investigations support the need to organize different scenarios, novel experiences, so that students can apply 
what they learn — not in the form of definitions or paradigms — to use, in new scenarios, what they have learned. 

Taking into account the previous premises, Gutiérrez (2014) affirms that currently inclusion is a term that is 
becoming important in the world, because thanks to the competency approach (educational reform proposed and 
promulgated by President Enrique Peña Nieto), educational institutions Higher education must seek the full 
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development of the students, that is, generate skills, skills and aptitudes according to the conflicts that are 
presented, and even more, that are as real as possible to what happens in the workplace. 

2.1 What Problems does the Higher Education Environment Have? 

It is well known that the educational institution has been one of the main pillars of classical modernity, 
because of its role in training the individual for economic production and also for the reproduction of the values 
and knowledge of society (Cubides & Valderrama, 1996). 

Education is the guiding axis of the life of every professional, however, this factor has been modified at 
various times due to the different educational reforms proposed and promulgated by our presidents. Currently we 
are governed under the competency-based approach, where students are expected to develop the necessary skills, 
aptitudes and skills that allow them to resolve conflicts in various spheres where they interact. 

Educational systems are affected by changes in the society in which they are immersed, and reciprocally. In 
recent decades, it is important to highlight how the convergence of variables of different nature — historical, 
philosophical, political and social — has brought new challenges for school systems, affecting their organization 
and functioning, especially in the mandatory stages (Dueñas, 2010). 

It is important that the education system does not leave out inclusion, that is, the contribution of various 
teaching tools and scenarios that show a different perspective to what is lived within the university, as Bravo 
(2009) mentions that more and more are the voices that insist that the skills and abilities that society demands as 
most necessary are not adequately trained in the classrooms. 

Taking into account the previous statement, we should ask ourselves if the education system is fulfilling the 
objective of developing competences in university students, because at the time they graduate, the scenarios and 
problems they experience are totally different from those shown in the classroom. We assume that the educational 
deficiencies of the students are simply questions where the intellect is put into practice, but the reality is different, 
where is the teaching to treat the client? How should the problems be solved?, In what way? Can you 
communicate opinions, questions or comments? 

University education should emphasize the development of skills so that the student is able to resolve any 
conflict, but also needs to create a holistic communication where students and teachers express comments, 
information and others so that together they encourage the development of meaningful learning. 

Therefore, the problem of research arises, what kind of skills should be taught in the university? How does 
communication influence the cognitive development of students? 

It is important that higher education prepare professionals capable of facing multiple situations, but also can 
discern the collisions that arise in the workplace. 

2.2 The Educational Reform in Mexico 

In Mexico, according to the Ministry of Public Education (MPE), there are nearly 3,800 universities and 
thousands of different professional careers that can be studied. However, only 33 percent of young people of 
college age do so, and when they leave, only 50 percent think that going through college has improved their 
chances of employment. The failure does not end there; more than 40 percent of employers in Mexico believe that 
they do not find the talent needed in the graduates. As McKinsey would say: students blame businesses, 
companies, universities and universities for the previous two (Alvarado, 2017). 

If we take into account that higher education is the last level that the student has to graduate to face the world 
of work, an analysis must be made in universities to know if they are effectively addressing issues according to 
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what companies need, and more still, if the graduate has the necessary tools to deal with the different scenarios 
that are present. 

Not bad that education reform is changed with the arrival of new presidents of Mexico, but should pay more 
attention to the needs demanded by both society and the workplace, and beyond that, structures educative 
programs that confabulate in the formation of knowledge, skills and abilities that the student needs to face the 
different scenarios that are outside the school. 

However, Roldán (2018) says that, four years after entering into force, the Education reform has not 
complimented with the promised precepts. The quality of education has not improved, as the evaluations show to 
the students; neither there is even a diagnosis of the infrastructure of the schools that serves to correct the needs 
and teachers have not been professionalized with new standards. 

The issue of education will always be controversial because each person has a different position and ideology 
regarding this item, you really need to think about what the country’s needs are, which is intended to be fostered 
in schools, that is, what knowledge, skills and abilities Demand the labor world. We must avoid forming obedient 
people and better focus on people who think, analyze and resolve conflicts that arise in their immediate context. 

3. Competency Based Learning (CBL) 

Alberici and Serreri (2005) say that the debate on the concept of competence, in the field of education and 
training (or rather from the pedagogical point of view), is to learn to think, to learn not only a specific job but to 
work, to learn to live, to be, in the sense of confluence between knowledge, behaviors, skills, between knowing 
and doing, which is carried out in the lives of individuals, in the sense of knowing how to act in the different 
contexts of Reflective and meaningful way. 

Competencies should be considered as part of the cognitive-behavioral adaptive capacity that is inherent to 
human beings, which are deployed to respond to the specific needs that people face in concrete sociohistorical and 
cultural contexts (Frade, 2009). 

The adoption of the model by competences in higher education means, for the teacher, to move the focus 
from teaching to learning. Learning understood as a process that allows capturing, codifying, relating and storing 
new information with that already integrated into long-term memory (Martínez et al., 2012). 

Education needs to elucidate all the demands that are manifested in the university, theory is not the same as 
practice, and within the professional field there are several issues that, sometimes, are not reviewed during the 
school trajectory of university students, that’s why, it is important to generate a learning based on the competences 
of the learners, through various problems, case studies, projects and other teaching tools so that they think, 
analyze and understand what they are witnessing, so that they can provide an effective solution to the dilemma 
shown 

One strategy to generate CBL is the implementation of Project Based Learning (PBL), Maldonado (2008) 
explains that PBL involves forming teams made up of people with different profiles, disciplinary areas, 
professions, languages and cultures that work together to make projects with the purpose of solving real problems. 

4. Communication as a Tool in the University 

When talking about communication, we think about the interaction that is generated with two or more people, 
but using this term in the educational field is very similar, the only difference is that it is used to exchange 



Learning Based on Competences and Communication, Tools for the Cognitive Development of University Students 

 17

information or clarify doubts in order to generate knowledge. 
The District Network of Internal Communication (2007) says that communication is a necessary tool to 

enable the development of democracy and citizenship, but beyond that, it also serves for the creation and 
development of cognition in university students. It’s them, who, at the time of graduation, must resolve the 
conflicts that arise in their work environment. 

Following this guiding axis, Corrales et al. (2017) manifest a communicative variant, that is, they consider 
that assertive communication has to do with the ability to express oneself verbally and preverbally in an 
appropriate way to culture and situations. 

Thus, educational processes will have to be understood as the spaces in which, both students and teachers, 
but mainly those, participate in a process of construction of meanings, which is achieved in a more optimal way 
when there is a possibility that the student can interact and participate actively in that process (Banderas, 2014). 

The new challenges of education place greater emphasis on communication; only in this way can we clarify 
all those uncertainties that could arise in any scenario where human beings interact, because through comments 
and interaction, information and knowledge can be generated. 

4.1 Communication Skills that Promote Effective Education 

Tejera et al. (2012) say that the concrete historical condition in which the contemporary world lives marked 
by complex processes of changes, transformations or social readjustments, especially in the economic and 
political, demand reforms in educational policies and readjustments of important social values in the that these 
policies are sustained. 

Education must be the fundamental pillar in every educational institution, but, above all, it must offer a 
teaching that is consistent with the needs of society and the world of work. Given this, Batista and Romero (2007) 
say that communication processes in the university area contribute in a complementary and dynamic way to 
structure the organization and respond to stimuli that arise from inside or outside, depending on compliance with 
their social mission 

Communication skills can be defined around the influence exerted on the receiver and consequently the 
change that occurs in their environment. These skills are represented by the capabilities to perform certain tasks 
consistent communication to influence people so, because communication is a circle where the subject influences 
other individuals and others in it. Therefore, it is necessary to master them to face the various changes that occur 
in the environment of the human being and even more so for the leaders, who confront and influence in multiple 
ways the personnel, clients, suppliers of the organization among others (Batista & Romero, 2007). 

Bearing in mind that the communicative process is fundamental for the development of the human being, it is 
necessary that at all times an effective communication be encouraged, that is, opinions, knowledge, skills and 
other actions are exchanged that confabulate in the formation of learning, skills and skills that help to face the 
different present and future scenarios. 

4.2 Cognitive Development, Ability for University Students 

Cognitive development is understood as the set of transformations that take place in the characteristics and 
capacities of thought in the course of life, especially during the period of development, and by which the 
knowledge and skills to perceive, think, understand and manage increase in reality (Linares, 2009). 

In this sense, Zapata (2009) says that cognitive fluency increases complexity because it increases the 
information we can process, it allows us to make more relationships between the stimuli and events that we 
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perceive and live, and it facilitates the imagination, the free association of the remembered elements, free 
expression, the inflow of relationships, and the perception of different options. 

Knowledge, therefore, is similar to a puzzle but without limits, and with its pieces with versatile borders. 
Without limits in the sense that it is like an arrow always in tension, which does not reach the goal, but constantly 
the objective, when it is close, it moves away and the arrow must still follow in progress (Sanmartín, 2013). 

Discussing the cognitive development leads to analyze different perspectives, each teacher has different 
teaching methods and techniques, but the objective is to get the learners to transform their knowledge, that is, 
learn to learn, stimulate creativity and foster skills, aptitudes, attitudes and skills that help to solve present and 
future conflicts. 

5. Method 

This research used a quantitative approach using the survey technique and aimed to measure the impact 
generated by competency-based learning (CBL) and communication in higher education in the municipality of 
Amealco to ensure that the students have a favorable cognitive development. The data was applied and collected 
in April 2017. The population to which the research instrument was applied was in a Higher Education Institution, 
located in the municipality of Amealco de Bonfil in the state of Querétaro with an enrollment of 93 university 
students studying the careers of Public Accountant and Bachelor of Administration. In this regard, 31% of the 
students are men and 69% are women, both of different ages because all the semesters of the educational 
institution were selected. In the following table the situation of the students of Higher Level is detailed. 
 

Table 1  Student Population of Higher Education 

Semester Bachelor of Administration Certified Public Accountant 
Second 11 9 
Quarter 13 14 
Sixth 12 17 

Eighth 9 8 
TOTAL 45 48 

Source: Self made. 

6. Results 

The results obtained from the non-participant observation, the survey and the content analysis that the 
research instrument showed to know the impact of Competency Based Learning (CBL) and communication in 
higher level education for the cognitive development of the students. 

In relation to Figure 1, the selected sample expresses that the Competency Based Learning (CBL) within the 
educational field is good, according to 40%, 36% say it is regular and 24% mention that it is bad to promote the 
CBL inside the classroom. It is essential that the CBL is gradually increasing within the universities, because 
through it, students can learn from what they know how to do, and thus get more confidence to deal with present 
and future problems. 
 

    



Learning Based on Competences and Communication, Tools for the Cognitive Development of University Students 

 19

  
Figure 1  Competency-based Learning within Education 

 

  
Figure 2  Cognitive Development of Students 

 

Based on Figure 2, 52% of the surveyed population suggests that the teacher does not help to promote 
cognitive development in higher education, 18% say that only sometimes, and 30% of respondents think that it is 
always seeks cognitive development in university apprentices. These percentages mark a red focus because it is 
perceived that more than 50% of students argue that teachers have not made any effort to promote cognitive 
development in each student. 

 

 

Figure 3  Teacher Update 
 

Figure 3 discusses whether teachers are updated to offer a quality education that enhances cognitive 
development in college students, with 31% saying that teachers always worry about updating to offer a broad 
educational background, 45% say that only sometimes are they updated and only 24% said that the professors 
have never worried about updating themselves to provide a better education, they arrive at the classroom and 
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transmit only information. It is necessary to motivate and invite the professors to be updated according to their 
profession and can improve their teaching-learning techniques. 
 

 
Figure 4  Communication in Higher Education 

 

Figure 4 shows that respondents identify communication as a relevant factor, and a result of 92% was 
obtained, recording that communication is always important as a means to innovate in higher education and get 
students to participate in the development of your knowledge. While 8% of the participants decided that only 
sometimes communication is substantial to innovate and achieve the participation of the student. 

7. Discussion 

Encouraging the CBL and communication in the university is to offer educational alternatives, today, it is 
necessary that students have a broad background, that they have different tools that allow interaction in different 
scenarios, and that, in addition, they provide effective solutions for each situation. We know that education is and 
always will be the fundamental basis of the human being, however, it is necessary for universities to have 
professionals who are updated, trained and willing to teach others. 

During the investigation, it was determined that communication, one of the competences that should be 
developed at all educational levels is important for students, since 92% of the sample selected said that this tool 
manages to develop students’ knowledge because it allows to clarify doubts and exchange information, then turn it 
into learning. 

However, 52% of college respondents said Ron that teachers discourages cognitiv development or situation 
that detracts the student learning, as the quickening skills, Manriquez (2012) ensures that the student happens to 
have a active participation in the construction of their own learning, with which the teacher becomes the great 
facilitator who puts resources in the hands of students: information, methods, tools, creates environments and 
accompanies them, providing assistance throughout the process, thus increasing their motivation, commitment and 
pleasure to learn and understand the usefulness of learning. 

Can be considered as a factor in school recoil little updating teacher because the teacher always does the 
same and is not concerned about meeting the needs demanded by the labor market. Sometimes, teachers only 
focus on imparting information, but they do not make sure that their pupils are decoding the data they receive, or 
they do not give current examples and referring to their context. It is necessary that the professors update and 
know the necessities which develop outside the classroom, motivate students to continue learning and become 
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active agents, so they generate their own learning, and especially see that the CBL’s is used in different scenarios 
helping them to effectively address any situation. 

Considering the stated arguments, it is inferred that the CBL, communication and cognitive development are 
an essential tool for university students, and for that reason, it is important that educators use diverse teaching 
tools, scenarios, problems and all issues that propitiate in the student the need to think, analyze and visualize the 
problems clearly so that they can provide efficient and effective solutions. Courses, workshops, dynamics and 
other activities aimed at teachers must be fostered and encouraged so that they can improve their 
teaching-learning strategies and achieve that their students acquire the necessary knowledge to face present and 
future problems. 

8. Conclusions 

Education will suffer changes constantly because each president proposes an Educational Reform that he 
considers necessary and timely for the situation that the country shows, however, one should think about what 
Mexico needs and not try to impose educational models from other places, as what works there, may not be 
effective here. It is enough to want to solve the educational decline that is had with copies of educations of world 
powers, it is necessary to carry out a study that shows the needs, weaknesses and deficiencies, so that later, 
options are proposed that really help the country. 

Today, the current education in which we live requires each of us skills, skills, knowledge and certain types 
of attitudes and skills that allow us to compete in the best of cases. The competency approach establishes that 
students build their knowledge and, even more importantly, the purpose is for each individual to be able to count 
on their own elements, to learn on their own and to solve problems that arise throughout their life. 

The emergence of education by competencies is a model that is formalized and gradually begins to appear in 
most educational institutions, giving favorable results in each of their students because it allows them to be 
responsible for their learning, becoming a practice generalized that becomes more important in each educational 
level. 

The CBL and communication are visualized as basic tools that allow the student to achieve school success, 
since they are an integral activity to guide and support learners during their training process, attending them from 
the self-knowledge of their problems and the attention of needs not only academic, but social, emotional and 
economic because they all directly or indirectly influence the construction of learning. In addition, advising is a 
permanent task intrinsically linked to the reason to be of the teacher, which empowers him to provide a full 
education to students. 

Cognitive development, competency-based (CBL) learning and communication are factors that directly or 
indirectly affect the human being, and speaking of higher education, these elements interrelate to generate ideas, 
concepts, skills and abilities, allowing a dive in different scenarios, both present and future. The university 
investigates the initiative of taking advice as a source of help where the learner can express their concerns and the 
teacher supports them so that together they manage learning according to the union demand. Do not forget that the 
fundamental objective of higher education is to prepare professionals with a cultural and intellectual background 
that helps interact, address and respond to the concerns that emanate from the world of work. 

Based on the graphs and their interpretation, it is concluded that education must be attended to constantly, not 
only every six years when a new president comes in and proposes reforms that appear to be the solution to the 
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backward movement that exists. It is essential to take into account the inquery. These are the ways in which the 
country manifests itself in order to propose actions that are really beneficial for the higher educational level, since 
this is the last step that the student has before leaving to work. You need to have the necessary tools to be 
competent and competitive with other graduates who aspire to a position in an organization; the disturbing or to 
some extent necessary, is to train thinking professionals, with initiative and able to act in difficult situations to 
solve them, and not to seek that the university students are obedient and without aspirations. 
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Is Progress to Sustainability Committed Engineers Stalking? 

Karel F. Mulder� 
(Delft UT, The Hague UAS, The Netherlands) 

Abstract: Engineering Schools were among the first to address the challenge of Sustainable Development, 
and integrate Sustainable Development into their curricula. This paper identifies a tendency that this progress is 
stalking. Main factors are an increased tendency to train more narrowly specialized engineers, while specialized 
SD programs sometimes became an alibi to remove SD course from the major programs. Broader engineering 
programs are required for mainstreaming SD in engineering education. 

Key words: engineering education, interdisciplinarity, specialization 

1. Introduction 

Since the publication of the Our Common Future, 31 years ago, sustainability problems have not vanished, 
on the contrary. The “ozone hole” has more or less been healed, but regarding climate change, resource depletion, 
and declining bio productivity and biodiversity no signs of a transition to a new equilibrium can be observed. 
Despite an unavoidable exception, there is increasing political support for taking action. 

In the past three decades, it has been repeatedly claimed that engineering plays a key role in solving these 
global problems: a strategy solely based on austerity cannot solve these problems, given the fact that the major 
part of human population still lives in poverty. Engineering Education in Sustainable Development, a conference 
series that started in Delft, 2002, has been based on this conviction, and emphasized the importance of teaching 
strategic competencies in order to gear innovation to sustainable development. However, in the midst of a growing 
societal recognition of these problems, progress of EESD in engineering seems to be stalking. Frontrunners have 
sometimes cut their efforts, and SD courses often still play a marginal role in the curriculum. 

This paper analyses this process and claims that it results from historic trends leading to more specialization 
and less emphasis on societal context in the engineering curriculum: the T-shaped engineer tends to become an I 
shaped engineer. 

The paper will illustrate this by analyzing trends in recent engineering education. The paper is intended as a 
start for a discussion how we could boost progress in EESD. 

2. Engineering Education until the 1980s 

Traditionally the key to becoming a respected engineer was to gain experience. Until the 19th century, 
engineers learned the craft by apprenticeships. Although a university mathematics course could be helpful, the 
craft of engineering was learned in practice (Lintsen H., 1985). The foundation of engineering schools in the 19th 
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century implied a revolution for engineering. Engineering education became based on rationality and science, 
instead of being based on tradition and experience. Many of the new 19th century engineering societies demanded 
that their members should be trained “scientifically”, to underline the break with the past (Mulder K. F., 1997).  

However, there were many problems that could not be calculated: engineering designs were in practice often 
not based on exact calculations, but calculations with additional safety factors that emerged from practice. In this 
way fatigue and wear factors had to be dealt with, etc. But quantification became an important feature of the 
engineering paradigm. Especially designers that were dealing with features that were hardly quantifiable (beauty, 
user friendly, etc.) often met disdain from their colleagues. For example “Psychology” was considered unscientific, 
and should be kept out of engineering education (De Jong F., 1992). However, the soft features made their way 
into engineering, mainly as this was a key factor in turning engineering design into reality.  It is fascinating to see 
how many bright engineering ideas failed in the Soviet Union, due to the inability to adapt engineering designs to 
“soft” demands (Graham L., 2013). 

Ever since its inception as an institutionalized profession, engineering branched out in an ever increasing 
number of specializations: Mechanical-, Geological-, Agricultural-, Industrial-, Chemical-, Electrical-, Physical-, 
Architectural-, Maritime- and Aerospace- and Design-engineering followed. Moreover, by the general 
scientification of education, the educational programs of engineering became narrower, more theory-, and less 
practice oriented. 

3. Engineering by the end of the 20th Century 

Massive and cheap computing removed several of the barriers for improved engineering design: design 
features could be computed, and maintenance and user experiences could be registered in data bases and evaluated. 
“Modelling” replaced the craft of experimenting and full “mock-ups” were hardly needed for design evaluation.  
Tradition and experiences of the past were hardly needed anymore for good engineering design, and so 
“apprentice” elements in the engineering curriculum were diminished or completely disappeared. 

However, the controversy regarding nuclear power, that emerged in most industrialized countries, showed 
that engineering design based on this “scientific rationality” was not unproblematic; in fact scientific rationality’ 
often coincided with predominant values in society (Nowotny H., 1979). 

However, new values could come into play in engineering designs and old ones could be contested. 
Engineering became far more part of societal force fields, and various controversies emerged on engineering 
designs (airports, motorways, acceptability of food additives, agricultural chemicals, fluoridation of drinking 
water, etc.) (Nelkin D., 1974; Nelkin D.,1979; Mazur A.,1981; Mulder K. & M. Knot, 2001; Hicks J., 2011). 
However, these controversies were often just neglected by the engineering community, as engineers often 
perceived them as being based on ignorance. 

The increased flexibility that computers and science created for engineering design, as it was no longer 
bound to forces of tradition implied that engineering designs became the centerpiece of societal controversy. 
Instead of being perceived as the great force of progress, engineers were often portrayed as irresponsible nerds. 

4. Our Common Future and its reactions 

After the Brundtland committee presented “Our Common Future”, the engineering community reactions 
were not very positive: “another report bashing technical-industrial progress…”. However, also soon other 
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reactions showed up. Contrary to the wave op environmentalism of the 1970s, the analysis underlying 
“Brundtland” was not one of “environmental protection” but one of being able to provide for mankind in the long 
term future1. Such a long term planning perspective fitted to the mathematical model based planning perspective 
of engineering. 

Backcasting was embraced as a strategic decision making method to take the (future) limits of planet earth as 
a starting point for planning (Robinson J. B., 1988; Robinson J. B., 1982). The method created an interesting 
controversy between what could be determined as 

x a planning approach, taking Sustainability principles as leading principles in order to derive a sequence 
of planning actions (Holmberg J. & Robèrt K. H., 2000).  

x and a decision-making approach aiming at bridging the divides between engineers and societal 
stakeholders, aiming at sketching long term options in order to trigger productive interaction (Weaver P. 
et al., 2000; Quist J. N., 2007). 

The first approach to backcasting could be determined as “engineering planning with Sustainable 
Development as a core value set” while the second approach could be determined as “Strategic and interactive 
decision making on technology for SD” 

The first approach is therefore a traditional expert based approach that is in line with the role that engineers 
have long played in society. It takes SD a given external goal. In the second approach, engineers take a new role, 
aimed at informing stakeholders on technological options and, creating interaction in order to reach consensus 
regarding socio technical development pathways. This involves a new role for engineers; a role that does not only 
involve expertise but also democratic leadership. 

 In other words, the difference is between “Engineering the future from Sustainable Development values” 
versus “Jointly engineering the future, based on Sustainable Development and other values”. It is a difference 
between focusing on outcome and focusing on process; a difference between a traditional expert promoting 
inescapable solutions and the new expert, providing expertise as input for dialogue…. 

In highly educated societies, dialogue and interaction are important values. However, a scientific discipline 
has its own social mechanisms that keep the discipline together, the paradigm (Kuhn T. S., 1962). This also 
applies to engineering. Upon entering engineering schools, engineering students are increasingly inclined to give 
up their societal orientation, and define themselves, and their engineering designs, as neutral tools. Engineering 
education is in fact not just learning theories, facts, and design but also the initiation in a disciplinary paradigm 
(Cech E. A., 2014; Mulder K. F., 2017).  

5. Changes in Engineering Education 

The Bologna process created a strong divide between Bachelor and Master Programs. This created options 
for another wave of new specializations, this time at the Master level. Only few MSc programs were created that 
broadened the scope of engineering by adding new perspectives to engineering (e.g., Industrial Ecology (Korevaar 
G., et al., 2004), Sustainable Energy, or Innovation Studies (Salcedo Rahola T. B. & Mulder K., 2011). This new 
engineering programs, bridging various fields, were embraced by SD seeking students and managers, that aimed 
at combining model based analysis with practice oriented action. 

                                                        
1 Of course one might argue that ultimately, providing for mankind is only possible if the environment is well protected, and the 
environment can only be well protected, if the number of people is limited and people are provided for. 
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The general branching out of engineering into more specialized engineering degrees was accompanied by the 
large scale introduction of “minor programs” and “exchange semesters” in BSc as well as the MSc programs. 
Deeper specialization created options for being admitted to MSc programs, and an exchange as an MSc student 
often implied participating in specialized research.  

This development of at one hand increasing specialization and at the other hand new programs that aim at 
bridging various fields of engineering might be worrying for traditional engineering:  

-A narrow specialization can only be legitimized by emphasizing the unique knowledge value of the program, 
i.e. negating the value of general knowledge 

-The existence of MSc programs that bridge knowledge fields, can act as an “alibi”: students that seek 
general knowledge might opt for that program, so the subjects do not need to be included in specialized MSc 
programs. 

 The existence of new MSc programs that bridge knowledge fields might draw SD minded staff attention to 
that program, instead of drawing attention to implement general change in specialized engineering programs. 

My own university, Delft University of Technology is a perfect example. In 2000 DUT offered 12 MSc 
programs to its students, some of which contained several “tracks”. Nowadays, this university offers 83 MSc and 
“tracks”, all advertised in an equal manner, to express that these are equal specialization options (Delft UT, n.d.). 

Academic education has experienced various debates in recent decades. At the one hand, access to higher 
education has been curbed by deteriorating support schemes. At the other hand academic education has been 
promoted as a key factor in international competition. As a result, academic educating became more geared to 
demands of the labor market.  

The diminishing freedom for students was compensated by the introduction of “minor” programs. The 
intention was that students could develop an additional qualification. In practice however, such minor options 
were often used for being admitted to specializations that were in high demand, i.e. as increased specialization 
options.  

The result of these developments was that engineering students were, during their studies, increasingly 
focusing on their professional qualification. Education became less a matter of personal development and far more 
an issue of obtaining a ticket for a career as an (engineering) specialist. 

6. Stalking Progress to EESD? 

In many engineering schools modernizing engineering education seems to be stalking. For Sustainable 
Development no hard numbers are available. However, the landscape does not appear to be very flourishing. 
Educational reform initiatives do not grow and every now and then there is a setback. Moreover, related initiatives 
to strengthen linkages between engineering and societal developments are not thriving: For example, despite 
many efforts, the number of female engineering students hardly increases in the last decade (Microsoft 
Corporation, n.d.; Jansen M., 2015; Yoder B. L., 2016). New interdisciplinary MSc programs like Sustainable 
Development, Industrial Ecology, Sustainable Energy Technology, Sustainable Engineering, Environmental 
Engineering, etc., have established themselves in the academic landscape. Initiatives with high PR value are 
cherished at engineering schools as long as they bring good publicity, but the socio-technical challenges that it 
takes to actually implement novel sustainable systems are generally neglected. 

In principle, competition for students might lead to increasing the SD content of established engineering 
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programs as freshman and sophomores are attracted by SD. However, SD is sometimes banned from programs, as 
SD minded students might be referred to electives from other programs, instead of implementing SD in the own 
program. Given the strong tendency to focus programs on technological specialty (Cech, 2014), such a reaction 
might even be far more obvious. 

An expansion of the efforts thus far is required if we want to go beyond the single green add on course. 
Curricula should be rebuilt give the overriding priority of reducing greenhouse gas emissions, developing a 
circular economy, and providing for all on this planet. 

Academic engineering has taken the lead in education for SD, although progress is stalking. Vocational 
education is lagging behind and should now rapidly sustainabilize. For example, installers play a crucial role in 
the energy transition (Brezet J. C. & Silvester S., 1984). Installers of heating and cooling equipment often hardly 
know of fossil free heating and cooling alternatives. 

7. The Future of Engineering 

Nowadays designing engineers should design “value sensitive”, i.e. designers should perceive their designs 
not as neutral solutions for a given problem, but as an intervention in society, that can be assessed according to 
various different value systems (Friedman B., P. Kahn & Borning A., 2002; Van den Hoven J. ,2007). The impacts 
of engineering might affect human values. But what are these values, and who weighs them? The engineer 
him/herself? Of course it would be an advantage if engineers would be able to make such value analyses to 
evaluate their designs. But would it make much difference? 

The key is not to involve all relevant values in the engineering design process and present that to 
stakeholders, the key is trust: to show transparently how different values affect the outcome of the design process, 
i.e. the key is interaction with stakeholders. Engineers should have the ability to work with stakeholders, who put 
forward their own values. 

The designing engineer is a gatekeeper that has to take the responsibility that the design “works”. In that 
respect, the engineer bears a specific responsibility, a responsibility that should be based on design expertise, and 
not on “alternative facts”.  

Expert communities have been “deconstructed” as being not just sharing expertise, but also sharing specific 
values and as being susceptible for specific interests. This has sometimes contributed to a conviction that expert 
reasoning is only equally valid as all other types of reasoning as it is just “a representation of interests”. If such 
distrusts to experts would be widespread among the citizens, it could lead to terrible accidents. 

In debates on Science & Society, scientists have been assigned the role of being honest brokers. In parallel, 
engineers should be able to play a similar role in regard to the public: being able to show the alternatives that are 
available and their impacts (Pielke Jr R. A., 2007), thereby facilitating an open and democratic discussion on our 
common future.  

8. Conclusion 

Engineering for Sustainable Development does not just require an engineer to have knowledge of 
sustainability issues, it does not just require new values, it requires foremost a new identity as an engineer: an 
identity as an expert, who is an honest broker in technological design, and serves the pathway that our 
communities decide to take towards Sustainable Development. 
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Challenges of Education for the 21st Century 

Gil Rita� 
(Boa Água School, Lusófona University Lisbon, Portugal) 

Abstract: In public schools, all around the world, we are exposed to the emergence of projects that aim to 
promote students’ success, valuing their interests, motivations and potentialities, regardless of their physical, 
intellectual, cultural or other condition. This study analyzed the project “Edulabs”, implemented in Portugal in 
2014, by the Ministry of Education. “Edulabs”, as defined by the Ministry of Education, are classrooms with 
integrated technological systems of hardware, software and educational platforms, intended to be the core of the 
schooling ecosystem, focusing on mainly on teaching and learning. Using it is easy, attractive and mobilizing. The 
objectives of this project are to improve the pedagogical work and the use of technology, which in turn will have 
an impact on the quality of teaching and learning. We analyzed a group of the fifth-year students, as subjects of 
this project, to understand how they use technology and the teaching and learning methodologies available to 
them, and what results come from such use.  

Key words: competences for the 21st century, school for all, pedagogical innovation, “Edulabs” project 

1. Introduction 

The Edulabs Project derives from the E-Escolinha program that made the Magalhães computer available, in 
2008, for the students between first and fourth grade; creating conditions for the development of innovative work 
dynamics. 

This project was implemented in Portugal in 2014, and presents itself as an innovative and attractive 
educational tool for classroom use. The ambition to develop a work of continuous improvement of classroom 
dynamics and to improve the quality of teaching and learning, through the creation of a school ecosystem focused 
on the teaching and learning component, requires reflection and monitoring, giving an essential importance to 
direct observation in context. 

Thus, in order to better understand the Edulabs Project, we observed a group of the 5th year of schooling in a 
public school, in the context of the classroom and studied how learning is processed using technological systems, 
in this case — by using a tablet device. 

The aim is to understand how classrooms are organized, what the role of the student and the teacher is in the 
learning process, and how to personalize the teaching-learning process, in a perspective of inclusion. It is also 
intended to understand how the use of the tablet promotes the development of key skills of the profile of the XXI 
century student. 

 During the year 2017, the Ministry of Education in Portugal prepared a document “Profile of the student of 
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the XXI century”, where it sought to establish the areas of development and acquisition of the key competences 
that should be reached at the end of the 12 years of compulsory schooling. 

 According to these competences, the aim is to promote the student empowered using dynamic educational 
experiences in order to promote sociability, resilience, communication, autonomy, problem solving and all the 
skills that allow the construction of an individual more capable of overcoming the challenges that will arise 
throughout their life. The purpose will be to prepare them for life in society, with all the successes and failures 
they must face. 

 Innovation has emerged as a frequent term in our discourse, but with a multidimensional sense. According to 
the OECD/CERI report, educational innovation is “a dynamic change aimed at adding value to an educational 
process, which leads to measurable results, both in terms of sponsor satisfaction and in terms of educational 
outcomes” (Kampylis, Bocconi & Punie, 2012, p. 7). 

 Jonassen (2007) points out that ICTs should be understood as cognitive tools since students learn with 
technologies and not through technologies. However, in order to promote active learning for students it is 
necessary to create the right conditions by using different tools and integrating these new experiences of learning 
in their lives. Thus, ICT must be integrated, when the authenticity of learning is intentional, as a tool to solve real 
problems. 

Studies conducted by the OECD and UNESCO show that the use of technologies can also ease knowledge 
acquisition, allowing students to have greater access to information. They also consider that computers were 
particularly effective when used to extend study time and practice, and their use allows students to take control 
over the learning situation such as, when used to support collaborative learning. However, the study also notes that 
its exclusive use can affect students’ reading ability, cautioning that by itself its use does not guarantee success in 
all areas. 

As the power and functionality of mobile technologies continue to grow, their usefulness as an educational 
tool is likely to broaden and along with it, its central role in both formal and informal education (UNESCO, 2013, 
p. 42). 

 The Edulabs Project brings an innovative digital tool to the classroom, the tablet and all the applications that 
are part of it make up a resource that breaks the learning dynamics presented by traditional teaching, since it 
favors changes in the level of classroom organization, nature of tasks, resource management, and classroom 
dynamics. 

 This project was presented by the DGE in 2014 to about 20 schools nationwide and has been continuously 
adjusted to fit the reality is lived in the School today, adapting to the profile of the student that we have in our 
schools. In this school, the group that is implementing the Edulabs project is organized in small working groups. 
In this way, direct interaction between group members is shared, sharing opinions and promoting collaborative 
work. 

2. Methodological Framework 

 The current research is part of a methodological approach derived from both a qualitative and a quantitative 
nature. In this study, the method of naturalistic observation was used along with the method of the semi structured 
interview and the field notes resulting from informal conversations within the school context. 

 Three teachers from the 5th grade class were interviewed: the class leader, the ICT coordinator and the 
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Portuguese teacher, and the group’s sub-director and the Co-Lab coordinator at the school. Observations of classes 
and projects developed by the study group were also conducted: three observations of classes in History, 
Mathematics, and English, and in addition, a field observation in the Natural Sciences course. It should be noted 
that there is a direct relationship with the educational context since it allows greater access to information, as well 
as an ease in identifying the objectives of the study, according to the target context’s characterization. 

 In addition, a collection of data from various documents was made, allowing the interchange of information, 
leading to conclusions. Based on this research, a more detailed characterization of the target context’s constitution, 
and the mission and objectives that it defined, was carried out. 

According to the Educational Project (PE) of the school, we could verify that the Study Group was created in 
July 2009, on the south bank of Lisbon, to respond to the growing need of increasing the access to pre-school and 
basic education in this community. The community consists of 4 schools and has approximately 1300 students.  

The school’s population consists mostly of students with Portuguese nationality (94.6%). The remaining 
students come from various different backgrounds, of which we place emphasis on Brazil (1.7%) and the Eastern 
countries (1.8%). Together these represent more than 60 students in the grouping and are an important reference 
for the heterogeneity of the school population, which implies the allocation of resources, namely social support 
(31.4% of students have support from School Social Action). 

3. Results Presentation 

 Through this research, we have tried to understand how this project improves the pedagogical work and the 
use of technologies, and how it affects the quality of learning. Thus, it was our priority during this research to 
identify the strategies implemented by teachers in the classroom setting, namely–to what extent the difference is 
welcomed as a value added, according to the perspective of inclusion. In addition, the impact of these strategies 
on the success rate of these students was also analyzed. It is intended to suggest indicators of success that favor 
the validation of these strategies and associated technological resources. 

 The Edulabs Project, as we could verify in the interviews carried out, appeared in the grouping at the request 
of a first-grade teacher three years ago and was applied in a heterogeneous 2nd grade class. Over the past three 
years, the project has undergone some adjustments, notably in classroom planning, seeking to improve 
collaborative work among students. 

 Thus, the data points to an existing willingness on the part of the management body, to welcome projects that 
are considered to promote success, valuing teachers´ suggestions of who are predisposed to change. 

4. The 5th Grade Class 

 The class director was composed of 16 boys, 6 girls, and 3 students with special educational needs (SEN), 
however they are students with a very high level of energy, and according to the teacher, this means that “the 
students cannot remain stationary, although they are helpful, they need to be busy, and the lectures do not work in 
this educational context. On the other hand, individual tasks such as work sheets are also challenging for these 
students. They are students who need a context and a meaning for their learning, questioning a lot what they have 
to do, and the use of what they are going to do”. 
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5. The Opinion of the Teachers about the Development of the Project 

 According to the Portuguese teacher, the devices that students prefer to use are digital. Students receive one 
tablet given by the school at no cost and in turn these devices must be returned at the end of the year. 

As for the dynamics in the classroom, it was also mentioned by the Portuguese teachers that there is 
collaborative work and there is a sense rooted in the students regarding helping each other: “some end up faster 
than others, and they love the process of choosing those who help and those who need help as some give 
explanations to others”. 

As the lesson progresses: “they work together, talk and discuss. We can see sharing of knowledge and points 
of view”. This data points to a natural predisposition for collaborative work, since they naturally identify the right 
moment and the tasks that best suit the beginning of partnerships and collaboration. On the other hand, it is 
understood that the teacher gives autonomy to the students for a shared management of the classroom, being able 
to show confidence in the work developed by the students and in their capacities for collaborative work. 
Regarding the resources used, he said: “We frequently use the mail app, the platform OFFICE 365, and the ‘sapo 
campus’ which is the equivalent of Facebook for the school in order to share documents and communicate”. 

 In another interview with the Mathematics teacher, they stated that “a teacher who promotes collaborative 
learning cannot remain behind a desk, they must observe and be involved, they must perceive how the students 
think, if they can follow what has been disclosed”. In this sense, students learn in the most effective way with 
sharing and debating information with each other: “they can share their opinions, presenting to each other’s their 
arguments. It’s very interesting”. This type of learning embraces all students; it also naturally implements 
collaborative procedures that respect the learning patterns of each student and allows for inclusion in the true 
sense of the word. In addition, one can perceive that the teacher’s motivation and interest, when implementing 
such strategies, has an impact on the classroom environment. 

 On the other hand, with the data collected from field work, it was possible to verify that in several moments, 
the projects developed sometimes noisily, but productive. In a classroom environment and by giving students 
autonomy for the development of tasks, we noticed that the noise can be favorable for skill-development. 
However, according to the ICT coordinator at the school: “it is from work group voices that opinions are born, and 
projects are carried out”. Thus, the data points to the identification of some elements that may characterize a 
collaborative working context, with noise being considered as one of these elements. 

6. What the Quantitative Data Tell Us 

We used the quantitative analysis method to understand if this project enhances school success. The E-Class 
Project comes under the “Tutoring Program” measure of the group’s Strategic Action Plan (PAE), and consists of 
the group’s overall responsibility for the school’s results, activities developed by the class as part of the school’s 
annual activity plan, responsible use of resources made available by the school and behavior through a quarterly 
ranking system that awards the best classes. This project contributes to the following objectives: 

• to prevent situations of indiscipline, lack of punctuality, attendance abandonment and early departure; 
• promote autonomy and organization in students; 
• improve success; 
• promote cooperative work and in turn improving behavior. 
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7. The Data Collection for the E-class Project 

From the results obtained with the E-class Project, it was possible to conclude that the two classes where the 
“Edulabs Project” was implemented had the best results. Through the quantitative analysis method and the 
examination of the grades obtained by the students at the end of the 1st period, one can realize that the use of 
technologies has a significant improvement of the students’ school results, both at the level of internal evaluations 
and at the level of their predisposition for challenges involving student collaboration and competitiveness. 

 Facing the implementation of innovative methodologies are the students who acquire competences that make 
them more willing to participate, and to be critical and cooperative in the management of their own learning. 

 By implementing the innovative methodologies implemented by the Edulabs project, this study aims to 
promote the success of all students at various levels, by: 

- promoting a greater motivation for the use of technologies (Tablet);  
- Promoting rapid access to information; 
- Contributing to collaborative work among students; 
- Allowing for an easy, attractive and mobilizing application; 
- Providing the intrinsic knowledge of each student, bringing the experience of each individual student to the 

classroom; 
- Promoting help between students/support students give their colleagues;  
- Respecting each student’s working pace making the inclusion of every student possible;  
- Promoting pedagogical differentiation so that all students can learn at their own pace; 
- Streamlining different tools and thus forcing the student to make decisions; 
- Developing a personal point of view;  
- Make the student constructor of your learning;  
Taking into account the data presented on the potential and the implications of ICT in the teaching/learning 

process, this study shows that there is a need for proper integration and use in an educational context (formal and/ 
or non-formal spaces), of educational tools and resources capable of providing new and different approaches, that 
result in more motivating, engaging, and potentially meaningful learning. The use of technology in this study 
breaks away methods, beliefs and attitudes of traditional schooling system, and challenges school with 
pedagogical innovation in order to change and transform the school. 
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A Better Tool for Language Acquisition: Intrinsic or Extrinsic Motivation? 
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Abstract: The purpose of the present research is to determine the most efficient type of motivation, either 
intrinsic or extrinsic need that drives students to learn a language. In this study, anonymous questionnaires using 
the Escala de Motivación de Logro (EAML), or Achievement Motivation Scale as well as the Escala de 
Motivación Académica (EMA) or Academic Motivational Scale from María Antononia Manassero Más and Ángel 
Vázquez Alonso, were given to students completing a Master’s Degree in Spanish, in a Study Abroad Program in 
Madrid, Spain. The study also addressed the role of teachers in the classroom in order to motivate students learn a 
foreign or second language. The results of the questionnaire show, without question, the positive impact that 
educated professors in this field can have on students acquiring another language. 

Key words: second/foreign language education, language acquisition methodology, bilingual-bicultural 
education, motivation. 

1. Introduction 

Motivation is a term that dates back to ancient times. Etymologically, the term has its roots in the Latin word 
movere, which means to move. The meaning of motivation goes beyond simple movement and a stimulation of 
interest. According to Burden and Williams, motivation also involves a sustaining of interest and the investment of 
time and energy needed that is necessary to achieve certain goals, which is key to learn a second language. The 
purpose of the present research is to determine the most efficient type of motivation, either intrinsic or extrinsic 
need that drives students to learn a language. 

2. Language Learning and Behavioral and Cognitive Theories 

Behavioral theories, which include types of associative learning, have been extensively used to study 
motivation in the field of animal research. At first, under behaviorism, it was believed that biological necessity 
explained the dynamic of motivation, which consists of necessity, incentive, activity as well as reduction of 
incentive and reduction of necessity. Later, it was concluded that a motive or objective should be sought, so that 
the process of achieving this goal would take place. The first and most influential behaviorist of the twentieth 
century that concluded this is Clark Leonard Hull. Hull debated with Edward Tolman on the principles of 
behaviorism. “Tolman believed that learning could occur in the absence of a goal (identifying this as “latent 
learning”), whereas Hull stressed that the goal should be thought of as a “reward” or “reinforcement” and was 
necessary for learning to occur. Hull explained learning and motivation by scientific laws of behavior” (New 
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World Encyclopedia). 
The social constructivism of motivation is a category that is classified under the branch of cognitive theory. 

According to Burden and Williams, motivation varies in every person and each individual assigns a different 
significance to her or his own objectives. Therefore, each individual gives importance to what surrounds him or 
her. It is this motivation that impels the individual to perform an action in a particular way. As Burden and 
Williams state: “Motivation of an individual is also influenced by social and contextual factors, which include 
culture, context, social situations as well as other relevant people and personal interactions with these individuals” 
(Burden & Williams, 1999, p. 128). 

In contrast to the behaviorist notion of extrinsic motivation, cognitivism focuses on the workings of the 
human mind and intrinsic motivation. Tolman states that the critical determinants of learning are not associations 
nor reinforcements, but rather the cognitive organization of structures. Choice is an important aspect of success, 
which Burden and Williams also consider it as significant. Individuals make choices that are related to the way 
they behave and, therefore, control their own actions, which in contrast to behaviorist theory, states that actions 
depend on external forces such as rewards (1999, p. 127). 

In order to conduct a more thorough analysis of motivation, it is important to examine the subject of intrinsic 
and extrinsic motivation in more depth due to its effect on people. According to Bruner, intrinsic motivation can 
be divided into three classifications, depending on each situation: curiosity (interest in the novel aspect of a 
situation), competence (that which motivates the subject to control the environment and to develop personal skills 
and reciprocity), and necessity (the adoption of standards of behavior). In contrast, extrinsic motivation, according 
to Skinner, refers to constant effort. Therefore, the intrinsic concept is a preference for interest or curiosity versus 
the extrinsic where there is a preference for easy work to satisfy the instructor; the intrinsic concept of 
independent mastery versus the extrinsic of dependence on a teacher to solve problems; internal criteria to achieve 
success versus the need for external criteria to be successful. 

3. Methods 

This study was based on a twenty-question survey given to 30 students completing their Master’s Degree in 
Spanish in a Study Abroad Program in Madrid, Spain. In this study, anonymous questionnaires implementing the 
Escala de Motivación de Logro (EAML), or Achievement Motivation Scale as well as the Escala de Motivación 
Académica (EMA) or Academic Motivation Scale from María Antononia Manassero Más and Ángel Vázquez 
Alonso were used. 

Más y Alonso (1997, 1998) designed the Achievement Motivation Scale (EAML) for educational settings, 
based on the Weiner’s motivational theory, grounded in the causal attributions (attribution - emotion- action). The 
EAML is divided into five categories: motivación de interés or interest motivation, motivación de tarea/capacidad 
or ability motivation, motivación de esfuerzo or effort motivation, motivación de exámenes, motivation related to 
exams and motivación de competencia de profesor or motivation related to the professor (Morales-Bueno & 
Gómez- Nocetti, 2009, p. 4). 

With the exception of one, the thirty participants were graduate students. In this particular study, the students 
of Spanish as a Second Language were mostly Americans, except for one student who was Rumanian. The 
participants’ ages ranged from twenty-two to thirty, being the majority women. All the students were exceptional 
since the program they were completing is one of the best programs in the United States. It has competed with 
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Harvard University. These students had the experience of having had an instructor who had influenced their 
learning process by motivating them, which is an important aspect when acquiring a second language. 

4. Instruments 

In this research, the Achievement Motivation Scale (EAML) and the Academic Attributional Academic 
Motivation Scale (EMA) from María Antononia Manassero Más and Ángel Vázquez Alonso were used and have 
been modified and adapted to the needs of the study.  

The EAML questionnaire contains ten questions. The questions range from 1 to 7; one, representing the least 
applicable to the student, to number seven, demonstrating what is closest to the student’s personal experience. As 
researchers Más and Alonso affirm, the questions are designed in such a way that each one is related to one of the 
following types of motivation, indicating only the first part of the questionnaire (1998, 6): Motivation of Interest 
(questions 3, 4, 7 and 10); Motivation of Ability (questions 2 and 8); Motivation of Effort (1 and 6) and 
Motivation of the Professor (questions 5 and 9). The Achievement Motivation Scale (EAML) includes eight 
questions which focus on intrinsic motivation to “know and experience stimulation” (1998, p. 7) and two which 
relate to extrinsic motivation, which is referred to as “external regulation.” The second part of the questionnaire 
consists of “the different reasons to participate in the classroom” (Más & Masero, 1998, p. 6) and the motivation 
that prompts them to learn a second language. 

5. Data Collection and Procedures 

Both questionnaires based on Más and Angel’s Achievement Motivation Scale as well as the Academic 
Motivation Scale were collected and analyzed once they were completed in a period of one week, to assess the 
results. 

6. Results and Discussion 

The results indicate that the level of student motivation to learn Spanish as a second language is high (6 and 
7). Number 7 represents the students’ eagerness which obtained 12 points at number 6 and 10 and number 7, 
showing that students possessed a great desire to learn the subject.  

The high scores regarding self-confidence (6) and behavior when solving complex problems (6 and 7) also 
reflect the positive attitude of the students. Both aspects belong to the category of ability motivation while the 
degree of subjectivity (6) and the desire to learn the language (7) belong to the category of effort motivation. 
These results also show the influence and importance that the professor has on the students even if the students 
already possess implicit motivation. Thus, it can be observed that all the categories of motivation reflect a high 
score in the Achievement Motivation Scale (EAML). 

According to researchers Más and Alonso, the terms intrinsic and extrinsic motivation, and demotivation 
(lack of motivation) are useful in comprehending the results. They are defined in the following way: Intrinsic 
motivation refers to stimulating sensations, such as sensory pleasure, aesthetic and exciting experiences. With 
extrinsic motivation, the action is usually performed whether the result is rewarding or not. Finally, demotivation 
is defined as the absence of any type of motivation. Demotivation is a vision of incompetence and low 
expectations for success. 
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Table 1  Results of Part A: Achievement Motivation Scale Questionnaire (EAML) 
Variables of motivation and 

questions related to categories of 
motivation 

Points 
Results: 
Prevailing No. 

Motivation of Interest   

Importance 
1.= 0points 2. = 1 point 3.=1 point 4. = 1 point 6 y 7 = great importance 

5. = 3 6. = 10 7. = 14  

Level of Satisfaction 
1. = 0 2. = 0 3. = 0 4.= 3 # 7= great satisfaction 
5. = 4 6. = 2 7. = 21  

Self-imposed demands 
1. = 0 2. = 0 3. = 0 4.= 0 #7= great number of demands 
5. = 7 6. = 9 7. = 14  

Own boredom 
1. = 0 2. = 2 3. = 1 4.= 4 #6= great boredom 
5. = 5 6. = 17 7. = 2  

Ability Motivation    

Self-confidence 
1. = 0 2. = 0 3. = 2 4. = 1 #6= quite confident 
5. = 9 6. = 13 7. = 5  

Behavior when solving a 
complex task 

1. = 0 2. = 0 3. = 1 4. = 2 #s 6 y 7 = effective behavior 
5. = 4 6. = 12 7. = 11  

Effort Motivation    

Degree of Subjectivity 
1. = 1 2. = 4 3. = 2 4. = 6 #6  = degree of subjectivity 
5. = 5 6. = 8 7. = 2 No answer.= 2 

Eagerness to learn 
1. = 0 2. = 0 3. = 0 4.= 3  # 7= great eagerness to learn 
5. = 3 6. =12 7. = 12  

Motivation of the Professor    

Exams 
1. = 0 2. = 0 3. = 0 4. = 7 #6 = importance of exams 
5. = 7 6. = 8 7. = 3 No answer. = 5 

Eagerness to learn 
1. = 0 2. = 0 3. = 0 4. = 1  # 7= great eagerness to learn 
5. = 1 6. = 3 7. = 25  

 

Table 2  Results of the Second Part: Academic Motivation Scale Questionnaire (EMA)  
(Some of the terminology or format is based on the empirical analysis from the two scales motivational scales of María Antonia 
Manassero Más y Ángel Vázquez Alonso). They have been modified and adapted in accordance with the needs of the study (Más y 
Alonso, 9). 

Reasons for learning the foreign language studied Type of Motivation Prolific # 
1. Earn a degree that leads to a higher-paying job Extrinsic 2 y 4 with 8 points each 
2. Communicate ideas to others Intrinsic 6 with 15 points 
3. Improve as a person Intrinsic 6 with 18 points 
4. Have a more prestigious job Extrinsic 5 with 7 points 
5. Satisfaction of discovering new things Intrinsic 6 y 7 with 9 points 
6. Satisfaction from enjoying readings Intrinsic 6 with 11 points 
7. Felt motivated in the past, but hesitant to continue Amotivation 1 with 12 points 
8. My studies allow me to continue learning many things that interest me Intrinsic 6 with 14 points 
9. I feel excited reading material with interesting themes and topics Intrinsic 6 with 13 points 
10. I am motivated when I get good grades Extrinsic 6 with 10 points 
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In general, the results of the EMA show a high score in terms of motivation whether it was intrinsic or 
extrinsic. Specifically, the results demonstrate that intrinsic motivation is higher in number, 89 points, while 
extrinsic motivation had 33 points and amotivation had 12 points. What the results present is that while the thirty 
students are part of a very competitive program nationwide and therefore are excellent students, they possess a 
high intrinsic motivation and though they also find test grades and the professor’s motivation rewarding, extrinsic 
motivation is secondary.  

7. Conclusion 

The present study was an attempt to determine the most efficient type of motivation, either intrinsic or 
extrinsic need that drives students to learn a language. The results provided strong support that the reasons of why 
the students were able complete their Master’s degree in Spanish at such a prestigious Study Abroad program in 
Madrid, was mainly due to intrinsic motivation, but yet it also evident that the remarkable quality and preparation 
of the professors of the program help maintain, nourish the students’ interest and love for the subject and even 
take it to the next level. 

The questionnaires completed by students pursuing their Master’s Degree in Spanish, clearly show an 
existing motivational relationship between learners and teachers as well as the intrinsic motivation that learners 
have that spurs them to keep learning the language and, ultimately, achieve their objectives. In this study, it can be 
observed that a good teacher has a strong effect in motivating a student, since the stimulus of most of the students 
interviewed, study for the desire to learn. It is here that the attitude of the teacher towards the student comes in. A 
teacher’s positive attitude results in increased and sustained interest in assignments on the part of the learner. On 
the other hand, a student will either not feel interested in the class or, in the worst case, may develop a fear of 
participating in the classroom. The author and professor, Kim Griffin, states that fear of participation in second 
language classes can be debilitating for the learner: 

A bad experience with learning (many times in the classroom) causes the learner to reject the material. In 
contrast, if the learning experience has been pleasant, the student will have a positive attitude toward the 
material. A positive or negative attitude is also formed by the pedagogical method used, by the personality of 
the teacher and by how the teacher communicates with the students, the type of educational materials, whether 
they are textbooks, videos, CDs, films or any other (Griffin, 2005, p. 10).   

Students respond to different types of motivation. Those students, who are oriented to the domain, try to 
master an activity, whereas those who feel anxious and helpless have learned to regard their failures as some sort 
of personal deficiency and abandon the activity (Burden & Williams, 1999, p. 145). It is here, that the role of 
extrinsic motivation plays an important role when the professor can impact the students, by motivating them to 
persevere and continue learning the language. It is the teacher who can influence the students positively, so that 
learning can continue to take place if intrinsic motivation is not present. Likewise, the teacher must find a balance 
and must not exceed the motivational rewards to the students. This action could have a negative impact on the 
students. In psychological terms, this is defined as the over justification effect. Kendra Cherry states that “offering 
excessive external rewards for an already internally rewarding behavior can lead to a reduction in intrinsic 
motivation” (2018, p. 3). Therefore, it is essential that instructors have the necessary education and preparation 
due to the enormous impact they can have on the students as extrinsic motivation to take the students even further 
when intrinsic motivation already exists, or even when the intrinsic motivation is non- existent. 
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Appendix 
 

Questionnaire 
Motivation in the Classroom 

Please select the answer that most matches what you think, drawing on the most recent experiences that you have had in the 

classroom. The answers in this questionnaire will be anonymous.  

 

The questions were retrieved from the empirical analysis from María Antonia Manassero Más and Ángel Vázquez Alonso and 

have been modified and adapted in accordance with the needs of the study.  

 

Parte A 

ACHIEVEMENT MOTIVATION SCALE (EAML)  

Rate the degree of subjectivity of the grades given by professor: 

TOTALLY SUBJECTIVE  1 2 3 4 5 6 7  NOT SUBJECTIVE AT ALL 

Rate the confidence you have in getting a good grade in the language class: 

HIGH CONFIDENCE    7 6 5 4 3 2 1   NO CONFIDENCE 

Rate the importance of good grades for you in the language class: 

HIGH IMPORTANCE   7 6 5 4 3 2 1   NOT IMPORTANT FOR ME 

Rate the level of satisfaction the studying this language gives you: 

GREAT SATISFACTION  7 6 5 4 3 2 1   NO SATISFACTION 

Rate the degree to which the exams might raise or lower the grade that you would deserve in the language class: 

LOWER MY GRADE    1 2 3 4 5 6 7    RAISE MY GRADE 

Rate the desire that you have to get good grades: 

GREAT ENTHUSIASM   7 6 5 4 3 2 1   NO ENTHUSIASM 

Rate the demands that you place on yourself to study the language: 

VERY LOW DEMANDS  1 2 3 4 5 6 7   VERY HIGH DEMANDS 

Rate your behavior when you solve a difficult problem in the foreign language class: 

I KEEP WORKING UNTIL THE END 7 6 5 4 3 2 1  I QUIT SOON 

Rate your desire to learn the foreign language: 

NO DESIRE  1 2 3 4 5 6 7 GREAT DESIRE 

Rate your level of boredom in the language class: 

I’M ALWAYS BORED 1 2 3 4 5 6 7 I’M NEVER BORED 

 

Parte B 

ACHIEVEMENT MOTIVATION SCALE (EMA) 

Select the answer that best matches your personal experience with the acquisition of the language you are/were studying. 

I am/was interested in learning a foreign language because: 

1. Without a degree in my studies, I cannot find a job that pays well  

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 
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2. I will be able to communicate my ideas to others, and this pleases me 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

3. I am pleased to see that that I can improve in my studies 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

4. I want to find a more prestigious job after I graduate 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

5. I feel happy when I discover new and unknown things 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

6. I feel happy when I read 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

7. I was motivated in the past, but I am doubtful now and hesitate whether I should continue  

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

8. My studies allow me to continue learning many things that interest me 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

9. I feel excited reading material with interesting themes and topics 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 

10. I am motivated when I get good grades 

Not At All Very Little A Little Average More Than Average A Lot Totally 

1 2 3 4 5 6 7 
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2  About the Social Importance of the Textbook 

               
                   

                    
                     
  

              
                 

     
                    

                   
                
                

                 
                  

          4        
                 

                   
                    

                  
                

                   
 

             
                

1993      1997      6        
        2             
   2 5   199           

                    
4                      

   

 The School and the fficial Pedagogical Discourse 

                  
                 

                  
                     

                     
                     



The Great Adventure for Gender (Equality/Inequality) the Images of the Feminine and the Masculine Transmitted by the 
Portuguese Manual of the 4th Year of the 1st Cycle of Basic Education (2014-2015) 

 46

                  
                 

           2 7   53  
                

                
   1997              
                 

       197   2 1       
                 

           2 2        
                  

                
                
               

   197      1996          
                

   199            
                  

               
                
                
               

                
              

                
               

             
            

   2 2  
                 

      19 6         
              

                 
           
              

      
               

               
                    
                

                 



The Great Adventure for Gender (Equality/Inequality) the Images of the Feminine and the Masculine Transmitted by the 
Portuguese Manual of the 4th Year of the 1st Cycle of Basic Education (2014-2015) 

 47

                  
           2 5       

  19 6               
 2 9  

  13                
 

 13 

   

1               

2                    
               

       

                   
19 6     2    1            
               3   

      
              

                 
                

             7    
  2 9                 

 2 9                  
              

 2 9                   
                

               
  2 9   16  

                4    
                 
                  
                   

                 
         

4  A Gender Inequality: Inform the Perspective 

                 
                 

                   
                 



The Great Adventure for Gender (Equality/Inequality) the Images of the Feminine and the Masculine Transmitted by the 
Portuguese Manual of the 4th Year of the 1st Cycle of Basic Education (2014-2015) 

 4

                
                 

      1972      1979        19  
   2 3   6 7               

                   
               

                  
                 

              
                  

                 
               

                  
         2 3          

           19 2        
                   

        
                 

                
                 
                    
                 

                 
                

                  
                

               
                   

 
                   

                
     1945        194     

           1979      
                
                   

                 
                  

                
  2 2   573  

                   
                 



The Great Adventure for Gender (Equality/Inequality) the Images of the Feminine and the Masculine Transmitted by the 
Portuguese Manual of the 4th Year of the 1st Cycle of Basic Education (2014-2015) 

 49

 

5  Methodology of Analysis: Eug nio Brand o Proposal 
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 For a Gender Inequality: The Crossing of the Portuguese Language Textbook of the 
4th Year (2014-2015) 

1 Crossing the Manual: The Cover 
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2 The Authors of the Texts: Feminine Presences /Masculine Presences 

Table 1  Text Authors 
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Table   Forms of Representing the Male Figure in the Portuguese Language Textbook of the 4th Year of Schooling 
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Table 4  Ways of Representing the Female Figure in the Portuguese Language Textbook of the 4th Year of Schooling 
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1                    
     1997          

   2               
         

5 The Human Figures Present in the Manual and Their Suggestions of Social Representations in 
Terms of Socialization 
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     5        Despite the fact that we keep special love for those 
tastes and meals that we enjoyed during our childhood, it does not mean that we cannot try other dishes or that we 
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     1562          
1           ¿el renacer o la cristalización de la tradición? Preguntas a la identidad desde 
la comida y el vestido en la comunidad japonesa de Colonia Urquiza        2 13  Algunas voces, 
mucha tradición          149 166  Rebirth or crystallization of the tradition? Questions to 
the identity from the food and the dressing up in the Japanese Community in Colonia Urquiza.       
2 13  Some voices, a lot of tradition. 
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13                   “I am Japanese!!!!”   

       “It’s OK, Chinese!!!!”               
                



 

  
 

  
  
  

 
 

   
  

 
 

 
  

4  Th

Cultu

  
  

  
   
 

  
 

  
   
 
    
   

 

e Bodies Sp

Photo

Photo   S

ural Keepers: T

  
   

   
  

  
  

   
  
  

  
 

  
   

peak- The S

 2  Nisei and 

Sansei Waiting

The Sansei from

  
  

 
  

 
   

 
  

  
 

   
  

 

Sounds Tak

Sansei at the 

g ext to the Ta

m Colonia Urq

   
  

   
   

   
 

   
    

   
  

  
   

  

ke Us Far A

apanese Schoo

Taiko in rder 

quiza and Rein

  
 

  
  

 
  
   

 
  
   

  
  
 

A ay 

ol, Sharing the

 
to Play While 

nventing the Id

  
 

  
   

 

   
  
  

   
   

 

 
e Playing of the

Dancing at the

dentity 

  
   

  
 
  

 
  
   

   
  

   

e Taiko 

e Bon Odori 

62

  
  

  
   

  

  
  

  
  
   

  

2 

 
 
 
 
 

 
 
 
 
 
 



Cultural Keepers: The Sansei from Colonia Urquiza and Reinventing the Identity 

63 
 

               
                    

           Bon Odori14      
    yagura15   taiko16           

         yukatas17         
                

                   issei  
nisei                     

                
                    

          1         
                  

        taiko               
                    

           nisei        
 sansei          taiko          

            sansei       
  

5  Everything Changes 

                   sansei 
                  

          nisei   issei  
               

                  
                   

                     
                      

                     
                                                        
14                           

  Obon                   Odori    
               odori          

 mai                       
    mai               noh  
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         yobidashi   taiko        
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                taiko            

    bachi        Taiko          
  taiko       

17                     794 11 5  
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1          6                 
                        

    



Cultural Keepers: The Sansei from Colonia Urquiza and Reinventing the Identity 

64 
 

              
                gaijin19      
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          2 16     
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   sansei                
               

                  
                   

                     
              

                 
                   
                    

                furusato21,   
                   

                   
                  

      sansei                
             furusuto      
           22       
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   kintsukuroi23.   

                    
                      

                    
  Koi24           5        
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            Divide et Impera  
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                MERCOSUR 
     

 Ackno ledging and Respecting Linguistic Diversity and Identity in the Border Area 
through the Teaching of Standard Portuguese 
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               2 7   
123  
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  1996               
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5  Kno ledge Production and Access 
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Portuguese (Sample for First Grade, Primary School) English (Sample for First Grade, Primary School) 
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 First grade 

Speaking 

    
      

    
       

      
     
  

Reading 
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