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PREFACE 
 

 

Progress in Education Volume 57 opens with a study wherein the aim is 

to investigate long-term effects on motor skills and scholastic performance 

of increased physical education and adapted motor skills training according 

to the Motor skills Development as Ground for Learning (MUGI) model. 

Additionally, the author sets out to describe the implementation and societal 

gains of the Swedish Bunkeflo Project–A Healthy Way of Living. 

The authors offer a theoretical and practical approach regarding 

gamification in physical education. For this, the different types of 

gamification are analyzed, particularly focusing on the origin of 

gamification in the field of business. 

The original method of distance learning by exam is discussed, 

principally the way students can revise their exam papers many times in 

order to increase their grades, suggesting that didactic encouragement 

included in the feedback has a motivating function. 

The following study presents an exercise designed to support the 

understanding of green roofs as urban ecosystems through a conceptual 

model, acting as a facilitator for communication across different disciplines. 

This study shows how conceptual modelling may promote a better-

integrated solution for socio-ecological problems. 

Also presented in this compilation are the results of research concerning 

tutoring technology for physical education in special needs children. 
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Technologies are employed for correcting motion and psycho-functional and 

physical capabilities, as well as for the diagnosis and monitoring of psycho-

functional conditions. 

In the 21st century, technological innovations have become increasingly 

important as we face the benefits and challenges of globalization and a 

knowledge-based economy. To succeed in this new information-based 

society, the authors propose that all students need to develop their 

capabilities in science, technology, engineering, and mathematics (STEM) 

to levels beyond what was considered acceptable in the past. 

In closing, the authors present arguments supporting how academic 

development enhances teaching and learning in rural universities. Scholars 

argue that staff development helps enhance the learners’ performance, in 

addition to improving the university teaching and learning environment. 

Chapter 1 - Objective: The aim was to investigate long-term effects on 

motor skills and scholastic performance of increased Physical Education 

(PE) and adapted motor skills training according to the Motor skills as 

Ground for Learning (MUGI) model – [in Swedish: Motorisk Utveckling 

som Grund för Inlärning]. Another aim is to describe the implementation 

and the society gains of the Swedish Bunkeflo project–a healthy way of 

living. Methods: All students born 1990-92 in one school in the south of 

Sweden were included in a longitudinal study during nine years. The school 

day was prolonged and an intervention group (n=129) received daily PE 

(5x45 minutes/week) and if needed one extra lesson/week of adapted 

(MUGI) motor skills training. The control group (n=91) had the school´s 

ordinary PE 2x45 minutes/week. All teachers and school staff were educated 

in the MUGI model of motor skills observing and training. Motor skills were 

evaluated by the MUGI observation checklists and scholastic performances 

by achievements and grades in Swedish, English, mathematics, PE, and 

proportion of students who qualified for upper secondary school. Results: 

Statistical analyses after three years and at follow up six years later showed 

that both girls and boys improved more in motor skills (balance and 

coordination) and their learning performance in Swedish and mathematics 

became significantly better compared to a control group who had ordinary 

PE twice per week. In the intervention group 93 percent of the students had 
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good motor skills after nine years compared to 53 percent in the control 

group (p<0.001), and 96 percent of the students in the intervention group 

compared to 89 percent in the control group (p<0.05) qualified for higher 

education in upper secondary school. The sum of evaluated grades was 

higher among boys in the intervention group than in the control group 

(p<0.05). Health-economic analyses show that daily PE and adapted motor 

skills training in school would increase the potential production value and 

reduce morbidity costs during the ten-year period after school. An 

investment in staff and premises per student of 500 Euro for all nine school 

years would give productivity gains and reduced morbidity costs of 4,130 

Euro for every student. Conclusion: Daily PE and adapted motor skills 

training during the compulsory school years is a feasible way to improve not 

only motor skills but also scholastic performance and the proportion of 

students who qualify for upper secondary school. The health-economic 

evaluation of the project shows that the investment was clearly profitable for 

the municipality. 

Chapter 2 - This chapter is a novelty since it offers a theoretical and 

practical approach of gamification in Physical Education. For this, the origin 

of the gamification that comes from the field of business is explained as well 

as the different types of gamification. In addition, the authors mention the 

different elements that compose gamification: dynamics, mechanics and 

components and how they are distributed in the pyramid and that should be 

included in any gamified project. On the other hand, it explains the steps that 

must be followed for the proper use of gamification in Physical Education. 

As well, the authors cannot forget the main features of gamification such as 

the existence of rankings, different levels, limited time… that they must take 

into consideration when they make use of this methodology. It also focuses 

on gamification in relation to Physical Education, justifying its use. The 

second part of this chapter has a practical character and two proposals are 

explained to develop gamification in Physical Education. The first of them 

is aimed at Early Childhood Education and whose central theme is the 

jungle. In the second proposal for Primary Education, it explains the rules 

that must be respected for the development of gamification whose center of 
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interest is Quixote. In short, this chapter is a useful tool for teacher and 

different professionals who want to use gamification in Physical Education. 

Chapter 3 - In the original method of distance learning by exam (DLE) 

students can improve their exam papers many times in order to increase the 

exam grades. Didactic Encouragement included in the feedback has  

a motivating function. Previous quantitative analysis of the results of 

experiment provided evidence for a larger, though not as large as assumed 

in the hypothesis, motivation of Polish students of pedagogical faculties to 

improve their exam papers when they received a didactic encouragement 

than they did not receive such encouragement during DLE process. Current 

complementary quantitative analysis confirmed that: 1) Motivational force 

of didactic encouragement was limited mainly by large percentage of 

students not attempting to improve their exam papers; 2) Didactic 

encouragement was more effective than prior information about the 

possibility of multiple improvements of exam papers suspended on the 

university website. Conclusions of both quantitative investigations 

determined a context for qualitative research based on interviews and 

observations which showed that: 1) Correctly selected and properly 

formulated other information included in the feedback enhance didactic 

encouragement; 2) The correct selection and formulation of other 

information requires an individual approach of the teacher to each student 

and in-depth knowledge about him; 3) Information about the exam grade 

given in the feedback may increase the strength of didactic encouragement 

when the student has an internal motivation to achieve a higher grade; 4) 

The e-mail allows to create strong emotional ties between the teacher and 

the learner and can be an encouragement in itself, although it may be 

ineffective tool in the case of students with low level of internet or document 

literacy. Future empirical investigations should focus on: 1) Determining the 

influence of the particular types of telecommunications means used in DLE 

process on the effectiveness of didactic encouragement; 2) Finding more 

effective ways to provide students with prior information about possibility 

to improve their exam papers in order to increase the exam grades; 3) 

Developing rules for selection and correct formulation of additional 

encouraging content. 
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Chapter 4 - Questions arise concerning the way ecosystems inspire the 

design of the environment that undergoes human intervention. Planting 

vegetation on rooftops, as green roofs, brings numerous environmental, 

economic and social benefits. In order to better understand and to manage 

green roofs as sustainable urban ecosystems it is important to consider an 

interdisciplinary approach at a higher education level. This manuscript 

presents an exercise designed to support the understanding of green roofs as 

urban ecosystems through a conceptual model, acting as a facilitator tool to 

communicate across different disciplines and enabling to communicate and 

convey information in a graphic language. The exercise was implemented 

during an Erasmus Plus Project workshop and 16 participants with different 

backgrounds were engaged. Diverse outcomes were achieved in accordance 

with the participants’ background, allowing the connection of diverse areas 

of expertise. As a result, the study shows how conceptual modelling can 

contribute to an interdisciplinary approach and therefore promoting a better 

integrated solution for socio-ecological problems. As such the study gives 

step forward in the practice of an Education for Sustainable Development. 

Chapter 5 - The chapter presents the results of research of the tutoring 

technology for special needs children’s physical education and 

rehabilitation. The novelty is in that the sporting and rehabilitative tutoring 

are implemented by future teachers within the concept of socialization of 

pupils with disabilities. A students’ training program, Personal Coach, is 

described. Used as a means of tutor support is adaptive physical education. 

In it, technologies are employed for forming and correcting motions, 

methods of development and correction of psycho-functional and physical 

capabilities, diagnosis and monitoring of psycho-functional condition, and 

technology of safe interaction in society. Description is given of cooperation 

with a family that raises a child with special needs. In terms of content the 

tutor support program contains four stages: diagnostic, adaptive, 

motivationally informaative and practically oriented. 

Chapter 6 - In the 21st century, scientific and technological innovations 

have become increasingly important as we face the benefits and challenges 

of both globalization and a knowledge-based economy. To succeed in this 

new information-based and highly technological society, all students need 
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to develop their capabilities in science, technology, engineering, and 

mathematics (STEM) to levels much beyond what was considered 

acceptable in the past. STEM leaders must ensure that faculty are committed 

to their students and to student professional development as lifelong learners 

and use curriculum and instructional techniques to integrate theory with 

practice, academic and workforce education, professional education and 

subject matter, and learning theory and workforce preparation and that these 

instructors understand philosophy, contemporary concepts, research, 

effective practice, and methods of inquiry related to workforce preparation 

and development and use dynamic pedagogy based on learning theory 

practices and are typically partners in learning communities. STEM leaders 

should form partnerships with business and industry leaders, ask them to 

serve on advisory councils to advise on the technical and academic 

knowledge and skills employees need. By focusing STEM programs on the 

mission of preparation and instruction, more fields can be encompassed into 

a larger program structure, providing cross-curricular instruction and 

establishing school wide expectations that are reinforced and modeled by 

the adults in the school. The ultimate goal for the leaders is that all learners 

be prepared to think critically and have the opportunities to become 

innovators and leaders who can solve the challenges facing our county and 

the world. 

Chapter 7 - This chapter presents the arguments on how academic 

development and support enhance teaching and learning in rural universities. 

Scholars argue that the academic staff development and support help 

enhance the learners’ performance, in addition to changing the university 

teaching and learning environment. It is further argued that in-depth 

academic staff development and support at rural universities is vital as these 

assist in capacitating the academics with teaching pedagogy skills. A 

qualitative approach that embraced an open-ended questionnaire for data 

collection was used to investigate how staff development and support could 

enhance teaching and learning at rural universities. Data was analysed by 

content analysis. The findings reveal that the academic support programmes 

such as Teaching for Learning in Higher Education, Curriculum 

Development, Assessment and Moderation impact positively on students’ 
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performance, at the same time enhancing the academics’ teaching 

pedagogies. Furthermore, intensive in-service training in various aspects of 

teaching and learning is required to equip academics with the knowledge 

they need to teach students effectively. The concept of academic support on 

the whole is understood and appreciated by all stakeholders in the rural 

universities. Policies on academic development and support are not well 

comprehended, but support services to enhance student learning are easily 

accessible. This study also provides suggestions on how universities should 

ensure that their academic support initiatives are fully visible and accessible. 

Institutionally based centres mandated to advance quality teaching and 

learning have to robustly continue to provide those academic development 

and support services in order to enhance student learning in universities. 
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Chapter 1 

 

 

 

PHYSICAL EDUCATION AND MUGI  

MOTOR SKILLS TRAINING:  

A NINE-YEAR INTERVENTION STUDY 

WITH SOCIETAL GAINS IN SWEDEN 
 

 

Ingegerd Ericsson*, PhD 
Faculty of Education and Society,  

Malmö University, Malmö, Sweden 

 

 

ABSTRACT 

 

Objective: The aim was to investigate long-term effects on motor 

skills and scholastic performance of increased Physical Education (PE) and 

adapted motor skills training according to the Motor skills as Ground for 

Learning (MUGI) model – [in Swedish: Motorisk Utveckling som Grund 

för Inlärning]. Another aim is to describe the implementation and the 

society gains of the Swedish Bunkeflo project–a healthy way of living. 

Methods: All students born 1990-92 in one school in the south of 

Sweden were included in a longitudinal study during nine years. The 

school day was prolonged and an intervention group (n=129) received 

                                                           
* Corresponding Author Email: Ingegerd.Ericsson@mau.se. 
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daily PE (5x45 minutes/week) and if needed one extra lesson/week of 

adapted (MUGI) motor skills training. The control group (n=91) had the 

school´s ordinary PE 2x45 minutes/week. All teachers and school staff 

were educated in the MUGI model of motor skills observing and training. 

Motor skills were evaluated by the MUGI observation checklists and 

scholastic performances by achievements and grades in Swedish, English, 

mathematics, PE, and proportion of students who qualified for upper 

secondary school. 

Results: Statistical analyses after three years and at follow up six years 

later showed that both girls and boys improved more in motor skills 

(balance and coordination) and their learning performance in Swedish and 

mathematics became significantly better compared to a control group who 

had ordinary PE twice per week. In the intervention group 93 percent of 

the students had good motor skills after nine years compared to 53 percent 

in the control group (p<0.001), and 96 percent of the students in the 

intervention group compared to 89 percent in the control group (p<0.05) 

qualified for higher education in upper secondary school. The sum of 

evaluated grades was higher among boys in the intervention group than in 

the control group (p<0.05). Health-economic analyses show that daily PE 

and adapted motor skills training in school would increase the potential 

production value and reduce morbidity costs during the ten-year period 

after school. An investment in staff and premises per student of 500 Euro 

for all nine school years would give productivity gains and reduced 

morbidity costs of 4,130 Euro for every student.  

Conclusion: Daily PE and adapted motor skills training during the 

compulsory school years is a feasible way to improve not only motor skills 

but also scholastic performance and the proportion of students who qualify 

for upper secondary school. The health-economic evaluation of the project 

shows that the investment was clearly profitable for the municipality. 

 

Keywords: academic achievements, cognition, economic health analysis, 

implementation, motor skills checklists, motor skills development, 

physical education, scholastic performance, the Bunkeflo project, the 

Pediatric Osteoporosis Prevention (POP) study 

 

 

INTRODUCTION 

 

A great number of children do not get enough physical activity (PA) to 

give them optimal health (Dencker, 2007). Several studies report increased 

obesity and cardiovascular disease risk factors in children, who are 
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physically inactive, e.g., The European Youth Heart Study (Andersen, 

Haaro, Sardinha et al., 2006). Recommendations for physical activity often 

focus on the quantitative aspects of physical activity and health-related 

components of physical fitness (e.g., aerobic fitness, muscular strength, 

muscular endurance, flexibility, and body composition). The importance of 

motor skill acquisition early in life is often overlooked, which may limit 

qualitative aspects of interventions, such as motor skill development, 

socialization and enjoyment of exercise.  

Physical activity play is important for children's social life, since 

friendships develop in conjunction with physical activity play during the 

first school years. Pellegrini (1995) found that exercise play (with gross 

motor movement) increase and peak during primary school years. Being able 

to participate in physical activities is, according to Blatchford (1998) an 

important factor in acquiring friends, maintaining friends, and belonging in 

peer groups.  

Physical Education (PE) teachers describe low skilled children as 

clumsy, poorly coordinated, low competent or with motor development 

problems. These children have difficulties acquiring and performing 

fundamental motor skills such as running, jumping, catching or throwing 

(Ruiz-Pérez, Palomo-Nieto, Gómez-Ruano et al., 2018).  

Children whose fitness is poor and whose motor skills are insufficiently 

developed often end up in a downhill spiral leading to less and less physical 

activity. They are physically passive during their leisure time, and do not 

participate in any sports activities. They are caught in a cycle in which, 

children who are in need of motor skills training the most get the least 

practice. Because they do not participate in physical activity they have poor 

motor skills, and because they have poor motor skills they don’t participate 

in sport and other physical activities so that their motor skills further decline. 

They seem to be trapped in a spiral of declining motor skills, fitness and 

motivation to take part in physical activity. The lack of development of 

fundamental motor skills (FMS) in early years can lead to a disinterest in 

physical activities, lack of fitness, low self-esteem and health problems as 

they grow older (Brown, Walkley, & Holland, 2004). Research has shown 

that between 30% and 87% of children who reported these difficulties 
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continued to have them during adulthood (Williams, Thomas, & Kirby, 

2015). Some children with impaired coordination may not become involved 

at all in social physical play and they are at risk of becoming isolated and 

solitary in the school playground. School-aged children with the diagnosis 

Developmental Coordination Disorder (DCD) spend less time in formal and 

informal team play than other children in similar age (Smyth & Anderson, 

2000). FMS may thus be an important part in motivation for being physically 

active and being able to participate in social physical play. 

 

 

PHYSICAL EDUCATION AND SCHOLASTIC PERFORMANCE 

 

In several countries there has been a trend of decreasing academic 

achievements (OECD, 2010). Many students leave compulsory school 

without being qualified to apply for higher education. The relationship 

between PA and scholastic performance could thus be of international 

interest.  

To qualify for national upper secondary school programs in Sweden the 

grade Passed in each of the subjects Swedish, English and mathematics was 

required in the years 1994 through 2012. Despite efforts the number of 

Swedish students who finished the 9th and final year of the compulsory 

school with eligibility for upper secondary school programs has decreased. 

In spring 2009, the proportion of qualified students were 88 percent in 

Sweden (National Agency for Education, 2009) and 86 percent in 2015, 

which is the lowest percentage since 1998. In 2018 only 84 percent of 

students in Malmö qualified for upper secondary school. This is a paradox 

since researchers claim that 100 percent of Swedish students have the 

potential and capacity to reach the goals in all school subjects (Ekman & 

Dolan, 2010).  

Research studies support Physical Education (PE) as an important 

component of children's health and wellbeing. But many schools have 

reduced time for PE, in an effort to increase students' academic performance. 

However, no empirical evidence exists to suggest that the reduction of PE is 

related to higher academic achievement. In fact, empirical evidence shows 
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that aerobic fitness and good motor skills are positively associated to 

academic achievement, and body mass index (BMI) has a negative relation 

(Hillman, Erickson, & Kramer, 2008). Many of the educational benefits 

claimed for PE and school sport are however dependent on contextual and 

pedagogic variables. Type of activity and psychological factors (e.g., self-

esteem and depression) could mediate the association between PA and 

academic performance (Bailey, Armour, Kirk et al., 2009). PA can promote 

scholastic performance in a broad sense. Whether it does so, depends on 

active participation and engagement in the physical activities. Initiatives and 

adjusted practice to increase motivation and competence for participation is 

thus essential. Increased focus on and time for PA with qualified activities 

can be a possible way to promote motor skills, school performance as well 

as motivation for participation in PA (Bangsbo, Krustrup, Duda et al., 2016).  

In eleven of 14 studies Rasberrya, Leea, Robina et al. (2011) found one 

or more positive associations between school-based PE and indicators of 

academic performance; three studies found no significant association. The 

studies examined increased PE time and/or improved quality of PE, e.g., 

trained instructors and increasing active time during PE class.  

Costa, Abelairas-Gomez, Arufe-Giraldez et al. (2015) emphasize the 

importance of PE and qualified PE teachers in child development. In an 

experiment, motor skills activities were used to enhance children’s overall 

development and body awareness. For 24 weeks, three-year-old children 

(n=47) underwent a structured PE plan conducted by a PE teacher. The 

sessions included e.g., motor coordination, overall coordination, spatial 

structure, body knowledge, and laterality. The control group (n=48) also had 

PA in the school playground, but it was not structured or conducted by a PE 

teacher. The results showed that ability scores were significantly higher than 

in the control group, for all measured abilities: Coordination and Balance, 

Body Scheme, Temporal Organisation, and Spatial Organisation.  

Structured PA by the school’s PE teacher versus unstructured PA in 12 

to 17-year-olds (n=439) was found to have beneficial effects on executive 

functions, e.g., attention, concentration, non-verbal fluency, and mental  
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flexibility. Both groups received the same amount of PA (120 minutes six 

days per week) during a 6-month intervention period and showed improved 

performance, with significantly better scores on all constructs measured in 

the group who received structured PA compared to unstructured PA 

(Subramanian, Sharma, Arunachalam et al., 2015). 

In a meta-analysis by Singh, Saliasi, van den Berg et al. (2018) only 11 

out of 58 included intervention studies received a high-quality rating for 

methodological quality. All high-quality studies measured the effects of 

additional/adapted PA activities compared to regular curriculum activities. 

For academic performance, 15 of 25 analyses found a significant beneficial 

effect of PA, and beneficial effects on mathematics were reported in six out 

of seven outcomes. PA programs were only effective if they were carried 

out for a longer period of time and with a certain frequency. The programs 

where positive effects on children’s math performance were reported ran for 

approximately 2–3 school years and additional PA was offered 3–5 times 

per week. The conclusion is that there is strong evidence for beneficial 

effects of PA in school on mathematic performance. 

In 39 intervention studies Fedewa and Ahn (2011) found significant 

effects on children´s achievement and cognitive outcomes from perceptual 

motor training, regular PE classes and aerobic training. But there were no 

significant effects from resistance/circuit training and no positive 

association was found between muscle strength and scholastic performance. 

Significantly higher effect sizes were found when PA was provided three 

compared to two times per week. Elementary age children were found to 

benefit the most. Cognitively impaired or physically disabled children 

appeared to benefit even more than typically developing children. 

Engström (2005) conducted a survey among approximately 2000 

randomly selected 15-year-olds in different parts of Sweden and followed 

most of them in their middle ages. He found that attitudes towards the school 

subject PE and especially grades in the subject were highly associated with 

later PA habits. Of those who had the highest grade 60 percent were 

physically active 33 years later, whereas less than 20 percent of those with  
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the lowest grade were active sports practitioners at 47 years of age. He 

suggests that skills that you are good at you are likely to continue with. The 

relationship between grades in PE and later PA may be due to the fact that 

the actual skill in sports practice is the important underlying factor. 

According to previous research the majority (88 percent) of Swedish 

students participate in the school subject Physical Education and Health 

(PEH) (Lundvall & Meckbach, 2008). Ericsson and Cederberg (2015) 

studied compulsory school students who failed to achieve sufficient grades 

for upper secondary school (n=389), about one in five students in the city of 

Malmo, and found a comparatively smaller proportion (61 percent) who 

usually participated in PEH lessons grade 9. The results revealed that less 

than 50 percent were physically active in PEH lessons, and 14 percent never 

participated. Forty-five percent were never physically active during their 

spare time and 29 percent failed to reach the goals in PEH in this specific 

group of students. Significant correlations were found between the level of 

PA and grade in PEH, as well as between PA and total grades. Grades in 

PEH correlated with grades in Swedish, mathematics, and English. Students 

who responded that they skipped lessons once a week or more, had 

significantly lower grades in PEH and in total than students who never or 

less often skipped school lessons.  

Reasons for students not to participate in PEH-lessons can be, according 

to teachers, for example: today's focus on body frame, that students find it 

embarrassing to show their skills and/or body to others, uncertainty, poor 

self-esteem, lack of interest, and that students who play truant from other 

subjects also play truant from PEH (Franzén, 2009; Larsson, 2003). In a 

study among students with low motivation in PEH (Åström, 2009), the 

interviewed students revealed perceptions of incompetence, and that they 

were not able to perform tasks put forward by the teacher, or to perform tasks 

good enough compared to their classmates.  

The findings of the relatively low levels of PA among students who fail 

to qualify for higher education and the significant correlation between 

grades in PE and scholastic performance indicate the importance of 

examining how schools can improve students’ self-esteem and motivation 

to be physically active and participate in PE and other lessons.  
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Physical Education and Health in Sweden 

 

In Sweden the school subject is called Physical Education and health 

(PEH). The teaching should be research-based, which means that there 

should be evidence to support any teaching methods and knowledge used by 

school teachers (Socialstyrelsen, 2016). According to the Swedish 

curriculum basic motor skills are significant parts of the goals for students 

to achieve in the school subject PEH. In the syllabus (Skolverket, 2018) a 

clear aim can be noticed that all students should develop their motor skills 

and motivation for PA. The students are supposed to develop their physical, 

psychological, and social ability and additionally a positive self-image. A 

basic aim of the subject is to create conditions so that everyone can 

participate in different activities on their own terms, develop a sense of 

community, and ability to co-operate, as well as an understanding and 

respect for others.  

Another basic part of the PEH subject is for students to develop an all-

round competence in physical activities, since a repertoire of all-round 

physical activities is supposed to provide a ground for an active and healthy 

lifestyle. A positive experience of movement and rhythm promotes different 

motor skills. “The teaching should create the conditions for all students to 

participate continuously in the physical activities of the school throughout 

their school hours and contribute to that students develop a good body 

perception and confidence in their own physical ability” (Skolverket, 2018, 

p. 1). The purpose of the PEH subject is in summary that students develop 

movement competences and interest in being physically active 

(Skolmyndigheten, 2018). 

However, a national evaluation of the Swedish school subject PEH 

revealed that ten percent of the students felt bad and clumsy during PEH 

lessons and that seven percent of the girls did not reach the subject’s goals 

(Eriksson, Gustavsson, Johansson et al., 2003). 

The syllabus (Skolverket, 2000) states that the school in its teaching of 

PEH should aim to ensure that students 
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 develop a keen awareness of their own bodies, and a knowledge 

which makes it possible to see, choose and evaluate different forms 

of exercise from a health perspective,  

 develop a permanent interest in regular physical activity and take 

responsibility for their own health, 

 develop and strengthen their ability and desire to exercise, as well 

as be encouraged to express their imagination, feelings and sense of 

community,  

 develop the ability to play, exercise and take part in sports on their 

own and together with others. (pp. 19-20) 

 

Among goals that students should have attained by the end of the fifth 

grade are to 

 

 be able to manage basic motor activities and perform movements 

with balance and body control, as well as be able to perform simple 

dances and movements to music. (p. 21) 

 

By the end of the ninth grade students should have attained the following 

goals: 

 

 understand the relationship between food, exercise and health, and 

be able to apply a knowledge of ergonomics in everyday situations,  

 be able to participate in games, dance, sports and other activities, 

and be able to perform movements appropriate to a task, 

 be able to design and carry out activities for their own exercise, – 

have a knowledge of common physical activities and how these can 

be performed safely. (pp. 21-22). 

 

In a later syllabus for the subject (Skolverket, 2018, p. 2) the central 

content involves motor skills in different grades: 

 

 Fundamental movement skills, such as running, jumping and 

climbing. Their composite forms in equipment exercises, games, 
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dances and movements to music, both indoors and outdoors (grades 

1-3) 

 Composite basic forms combined with gymnastic tools and other 

tools (grades 4-6) 

 Complex movements in games, games and sports, indoors and 

outdoors, as well as dances and moves to music (grades 7-9). 

 

Students who have high grades in the school subject PEH often have 

high grades also in other subjects (Thedin Jakobsson, Lundvall, Redelius et 

al., 2012). How teachers evaluate and grade their students is of great 

importance for how students value their abilities, how they understand what 

knowledge is important to learn, and additionally their self-esteem. Several 

grading criteria in PEH include different forms of motor skills, e.g., balance, 

precision, speed, motor control, mobility, functional exercise program, 

adapts body movements, movements appropriate to a task, and appropriate 

movement patterns. But when students are asked what they think would give 

them a high mark in PEH, the answers vary from cooperation and social 

competence, doing their best to having a fighting spirit and a positive 

attitude. Very seldom motor skills are mentioned, although many students 

put forward physical condition, strength, technique, or having good sport 

results (Redelius, 2009). Most of the students look upon the assessment as a 

form of sport competition (Larsson, 2009). 

Grading criteria for PEH (Skolverket, 2000) include the ability to 

perform movements with control and precision as well as with regard to 

rhythm. Students' ability to use the body for composite and complex 

movement patterns in an appropriate manner as well as a variety of the 

physical activities should also be part of the assessment, according to the 

syllabus. But when teachers are interviewed about what the students are 

supposed to learn in the subject, they rarely mention motor skills as a goal 

for students to achieve. Among teachers´ grading criteria the following can 

be found: Sports results, social ability, helpfulness, and having a positive 

attitude (Redelius, 2007). 

There has been some criticism regarding the forms and contents of PEH 

lessons, which sometimes seem to be the same as in sport federations. Ball 
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games and other team sports are frequently on the schedule. In an evaluation 

of the subject (Skolinspektionen, 2018) a questionnaire was given to 

students in grades 7-9 and their teachers at 100 randomly selected Swedish 

schools. In 22 of the schools included in the survey, observations during 

lessons were made. Interviews of students, teachers and principals and 

documentary studies were also conducted, in order to evaluate the design 

and quality of the teaching. The visited schools and student answers show 

that ball games and competitions are frequently used during PEH lessons, 

followed by activities aimed at improving the students' fitness and strength. 

Any teaching of movement skills were not seen during these observations. 

There seems to be a large amount of confusion concerning teachers´ 

perspectives on the subject´s goals, content, knowledge to achieve, and what 

grading criteria to use in the subject. Teachers also value boys´ achievements 

higher than girls´. PEH is the only school subject where girls have 

significantly lower grades than boys. 

 

 

MOTOR SKILLS LEARNING 

 

Motor skills development can be regarded as a lifelong process, which 

begins already in the fetal stage and continues in a life-long process. A 

newborn child´s motor skills are undeveloped, and unnecessarily large and 

unmotivated movements in children's motor skills can be seen up to the age 

of eight years. Small children often perform gripping movements with both 

hands at the same time, whether necessary or not (Åhs, 1981). 

Children's motor development appears to follow a pattern with certain 

determined stages or phases, which are approximately similar to all children. 

Motor development is about solving motor tasks with greater and greater 

variation and flexibility. Neuromotor development occurs in the same order 

in much the same way in all children, so that previously learned skills form 

the basis for the following. The child's motor skills undergo a development 

that corresponds to the central nervous system, e.g., to pave the way for 

impulses from the brain through synapses (contact between nerve cells) out 
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to the muscles. Holle (1978) describes the child's motor development in four 

phases: 

 

1) Reflex movements (without the brain's involvement) 

2) Symmetrical movements (beginning brain involvement) 

3) Intentional, motivated, differentiated movements 

4) Automatized movements 

 

When the child can stabilize the body in different positions, it can use 

inherited movement programs and also learn new intentional movements. 

Gradually as the nervous system develops, the child can learn more 

advanced and finely coordinated movements. The speed of these changes 

varies from child to child in the same age group. The speed of development 

can be affected with moving experiences and training when the previous 

patterns are developed and automatized (Mortensen, 1997). Children will 

expand and refine their movement repertoire and action strategies if they are 

given the opportunity (Gjesing, 1997).  

Motor development is assumed to follow three development principles: 

 

1) The cephalo-kaudal (top to bottom) principle 

2) The proximo-distal (from central to peripheral) principle 

3) The principle of differentiation and integration (from gross motor 

skills to refined accurate movement patterns) 

 

According to the cephalo-kaudal principle, the motor development goes 

from above, i.e., from the head down to the feet. That means that first of all 

the child learns to lift the head, then the chest and when the child reaches 

control over the hip part, it can learn to sit. The child first gets control over 

the muscles near the head, and then the muscles of the trunk, and finally the 

muscles in the legs, feet and toes. The proximo-distal development principle 

means that centrally located body parts develop before periphery, i.e., the 

arm and leg muscles develop before the child gets control of the fingers and 

toes. 
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The principle of differentiation and integration means that basic 

movement control is achieved before babies and young children can learn to 

control their body and limb movements. These FMS will be refined, 

modified, and varied to become new movement patterns, e.g., fundamental 

play-game skills like running, jumping, and functional hand skills for daily 

living tasks (Keogh & Sugden, 1985). 

Children’s motor development is often described in different stages. 

These descriptions can never be comprehensive because the transition from 

one stage to another takes place successively and without any clear limits. 

The movements that a child naturally does during each of the stages are 

important not only for the motor development but also for perceptual and 

brain development (Sandborgh-Holmdahl & Stening, 1993).  

Several researchers have observed and chronologized the child’s early 

motor and perceptual development, e.g., Holle, Bønnelycke, Kemp et al. 

(1984). How children acquire the ability to move can vary between rolling, 

crawling and creeping movements. A variation is also noted between boys´ 

and girls´ motor development, especially in various jumping exercises such 

as hopping, skipping, jumping on one leg, and rope skipping. Girls tend to 

do any hopping tasks sooner and better than boys do (Keogh & Sugden, 

1985). Also, Holle et al. (1984) report, from a statistical analysis and 

standardization of Danish children's motor development, some differences 

between boys´ and girls´ motor skills before the age of 6-7 years. Boys for 

example, have a little more muscle strength at five months of age, while girls 

seem to be previously developed in terms of jumping exercises and in skills 

which requires coordination and neurophysiological development. Girls can 

generally do hopping tasks eight months before boys. 

Many studies support the theories of motor development phases and 

combinations of motor skills. In certain periods the influence of specific 

functions is particularly sensitive, e.g., walking stimulation when the child 

is about one year old. Combinations of motor skills develop when FMS are 

automatized. This means that the child's motor skills should be developed as 

versatile as possible up to 9-10 years of age, and only after that be subjected 

to more specialized training (Åhs, 1981). 
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In an educational perspective, and according to theories of motor 

development phases, a child who do not master a certain motor skill should 

be offered the skill that comes earlier in motor development, so that this is 

learned and automatized. This reduces the risk of failure and reduced self-

esteem. In this way you avoid stimulating the child into a function he/she is 

developmentally not ready for, by always following the development phases 

order (Holle, 1978). 

According to the motor skill learning theory, preadolescence is the 

optional time to develop and maintain FMS, reaction time, and attention. 

The timing of brain development and associated neuroplasticity for motor 

skill learning makes the preadolescence period a critical time to develop, 

reinforce and automatize FMS in boys and girls (Myer, Faigenbaum, 

Edwards et al., 2015). Children who do not participate regularly in structured 

motor skill-enriched activities during PE classes or sports programs may 

never reach their genetic potential for motor skill control which underlies 

sustainable physical fitness later in life. Youth who are ill-prepared for play 

and sport have fewer opportunities for positive social interaction and are less 

likely to experience enjoyment of PA (Myer et al., 2015).  

In a systematic review and meta-analysis Morgan, Barnett, Cliff et al. 

(2013) included 22 articles. All studies reported significant intervention 

effects for FMS. The meta-analyses revealed large effect sizes for overall 

gross motor proficiency and locomotor skill competency. There was a 

medium effect size for object control skill competency. The author´s 

conclusion is that school- and community-based programs that include 

developmentally appropriate FMS learning experiences, delivered by PE 

specialists or highly trained classroom teachers, significantly improve FMS 

in youth. 

Competence or competent functioning requires appropriate learning 

experiences; it does not emerge spontaneously. In social cognitive theory, 

formulated by Bandura (1997), striving for competence is motivated by 

benefits of competent actions. Cognitive guidance is especially important in 

the early phases of skill development, when a cognitive representation of the 

skill is formed. It is of importance that any feedback given is structured to 

build a sense of personal efficacy as well as a specific skill. Corrective 
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feedback that highlights successes and directs attention to relevant aspects 

of sub skills aids the development of proficiency. Informative feedback 

improves the performance as well as facilitates observational learning for 

similar activities. Skills are perfected by repeated corrective adjustments in 

a conception-matching process. With continued practice, skills become fully 

integrated and are executed with ease. Once a skill becomes routinized, i.e., 

automatized, it no longer requires higher cognitive control. The execution 

can then be regulated by lower sensory-motor systems in managing recurrent 

task demands. “After people develop adequate ways of managing situations 

that recur regularly, they act on their perceived efficacy without requiring 

continuing directive or reflective thought” (Bandura, 1997, p. 34). This 

disengagement of thought from action performing has considerable 

functional value. Having to think about details in every skilled activity 

would consume most of the brain’s attentional and cognitive resources. 

The automatization on of complex skills involves several processes, in 

which Bandura (1997) outlines three major steps, which are also central in 

the practice of the so called MUGI [Motorisk Utveckling som Grund för 

Inlärning] model for motor skills training: 

 

1) Segments of a skill is merged into larger skills until it becomes a 

fully integrated routine that no longer requires cognitive 

organization or linkage.  

2) Production of contextual linkages. Practiced actions which are 

repeated in similar situations are linked to similar contexts so that 

performers respond instantly without having to think about what to 

do.  

3) The brain shifts from attention of execution to result of the action.  

 

 

Motor Skills and Self-Esteem 

 

Physical self-concept is known to be an important part of self-definition 

in childhood (Harter, 2003). Raudsepp, Neissaar, and Kull (2013) found a 

reciprocal relationship between physical self-worth and PA in early 
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adolescent girls (n=272). In a study by Ericsson and Karlsson (2011) 

significant correlations were found between motor skills and self-esteem 

overall and between motor skills and two components of self-esteem: 

friendship/sports efficacy and attention/learning efficacy. Favorable 

perceptions of one’s physical capacity contribute to an increase of 

participation in PA. Furthermore, efficacy beliefs can predict enduring 

changes in lifestyle activity patterns. Belief in one’s physical efficacy has 

been found to be a better predictor of long-term engagement in everyday 

physical and social activity than physiological capacity, age, or perceived 

exertion (Bandura, 1997).  

Ericsson and Cederberg (2015) found in a study of students who did not 

qualify for upper secondary school (n=389) that students who had good self-

esteem were significantly more physically active than those who had low 

self-esteem. Evidence indicates that motor competence (MC) is positively 

associated with perceived competence and multiple aspects of health (i.e., 

PA, cardiorespiratory fitness, muscular strength, muscular endurance, and 

healthy weight status). Children (11 years old) with low MC performed 

poorer on fitness tasks, were less physically active and had lower perception 

of athletic competence and social acceptance than children with high MC 

(Vedul-Kjelsås, Stensdotter, Sigmundsson et al., 2015). 

Children whose fitness is poor and whose motor skills are insufficiently 

developed often develop a negative self-image and end up in a downhill 

spiral leading to less and less PA. Some children do not participate in sport 

or exercise because they have not established early coordination skills while 

at school. Researchers who found low motor skill levels among children in 

Australia claim that more children and young people would play sport and 

take part in other physical activities if they had better motor skills (Brown et 

al., 2004). However, research has shown that engagement in organized team 

sport does not necessarily increase physical self-worth and exercise habits 

in a lifelong perspective (Hofstetter, Sallis, & Hovell, 1990). One of the 

criticisms of teaching approaches that are directive and focus on the 

execution of skill is that they actually can discourage the less skilled from 

participation by highlighting what they can’t do in front of their peers and 

the teacher (Light & Fawns, 2003).  
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Boys often have higher levels of perceived competence and greater self-

esteem than girls in relation to sport activities (e.g., Moreno, Gimeno, 

Lacárcel et al., 2007). These differences may reflect underlying growth and 

developmental influences since children and adolescents undergo physical 

changes that affect the physical development of both boys and girls, as well 

as the process of personal and social identity construction. Teachers need to 

be aware of and pay attention to these matters to be able to increase, and not 

decline, students perceived self-efficacy. Ruiz-Pérez, Palomo-Nieto, 

Gómez-Ruano et al. (2018) interviewed female adults about their experience 

of clumsiness and low motor competence in PE classes during their school 

stage. The narratives revealed the role that the PE teachers played in their 

experiences of awkwardness, the absence of help or advice to learn the skills 

and the hostile behaviors that teachers could show to them. In addition many 

teachers confused a motor coordination difficulty with a problem of attitude 

and motivation. School PE thus seems to be one logical and practical point 

for intervening in the damaging cycle described above.  

 

 

MOTOR SKILLS AND SCHOLASTIC PERFORMANCE  

 

Cognition is grounded in perceptual-motor experiences within social 

and cultural contexts and perceptual-motor behaviors can facilitate future 

development and advance readiness to learn in school (Lobo, Harbourne, 

Dusing et al., 2013). According to Rosenbaum, Carlson, and Gilmore (2001) 

intellectual skills and perceptual-motor skills are psychologically more alike 

than different and they are learnt in fundamentally similar ways.  

Children´s cognitive functioning can be facilitated by well-developed 

gross motor skills and higher levels of motor control are associated with 

higher levels of cognitive function, working memory and processing speed 

(Westendorp, Hartman, Houwen et al., 2011). Perceptual-motor behaviors 

has been found to facilitate readiness to learn and improve scholastic 

performance in school. In a study by Son and Meisels (2006) 12,583 children 

in US kindergartens were included. The results showed that gross motor 

skills and visual motor skills were unique, significant predictors of first-
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grade reading and mathematics achievement. The study indicate that there 

are longitudinal relations between early motor skills and skills in later 

cognitive achievement. These findings support the hypothesis that motor 

skills are related to later cognitive achievement and that early motor skills 

screening could successfully identify children at risk for academic 

underachievement later in school. 

Gross motor skills of 7- to 12-year-old children with learning disabilities 

(n=104) were compared with motor skills of typically developing children 

(n=104) by Westendorp et al. (2011). The children with learning disabilities 

scored poorer on both locomotor and object-control than their typically 

developing peers. Significant relationships were found between reading and 

locomotor skills and between mathematics and object-control skills: the 

larger children's learning lag was, the poorer were their motor skill scores.  

Children´s gross motor skills and cognitive function (n=118) were 

examined by Draper, Achmat, Forbes et al. (2012). The children took part 

in exercise play with opportunities to develop and master motor skills. The 

results showed statistically significant improvements in the cognitive scores 

of children who participated regularly in the program. Children exposed to 

eight months of intervention had significantly better overall scores for 

locomotor and object control skills compared to a control group. The 

findings suggest that even limited exposure to a low intensity program for 

motor development can positively impact gross motor skills and cognitive 

function in preschoolers. The authors conclude that play and opportunity to 

develop and master FMS form the foundation for the development of skills 

that can be used in sport later in childhood and adolescence. Participation in 

motor skills play can also serve to enhance the social skills of participants 

and increase levels of self-efficacy regarding motor skills. 

Motor skills training and regular PA has been found to enhance 

corticomotor development and academic performance in school age children 

and in a consensus conference 24 researchers conclude that mastery of FMS 

is beneficial to cognition and scholastic performance in children and youth 

(Bangsbo et al., 2016). It is, however unclear whether simple aerobic 

exercise (such as walking or running) without a cognitive component or 

motor skills training without an aerobic component, assists developing 
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cognitive functions in growing children. The effects of a nine-month 

controlled intervention on working memory in preadolescent children 

(n=43) were studied by Kamijo, Pontifex, O’Leary et al. (2011). The 

intervention had focus on improving cardiorespiratory fitness and the 

children participated in at least 70 minutes of motor skills practice and 

moderate to vigorous PA per day. Children also engaged in games with a 

skill theme (e.g., dribbling) and small-area games were part of the motor 

skill practice. The results indicated that increases in cardiorespiratory fitness 

were associated with improvements in the cognitive control of working 

memory in preadolescent children. However, the beneficial effects of the PA 

intervention were greater for tasks, which required greater working memory 

demands. The activities were aerobically demanding, but simultaneously 

provided opportunities to refine motor skills. Gao, Hannan, Xiang et al. 

(2013) found beneficial effects on math scores from a video-based dancing 

intervention 3x30 minutes per week. Although the intervention included 

high intensity PA it also included motor skills and cognitive challenges, as 

children had to carry out the increasingly difficult instructions they saw on 

the screen. Thus, it is not clear if it was the PA, the cognitive load, motor 

skills or the combination of these factors that caused the effect.  

In a study by Koutsandréou, Wegner, Niemann et al. (2016) the effect 

of different types of exercise programs were examined on primary school 

children's working memory. The 9-10 year old children (n=71) were 

randomly assigned to a cardiovascular exercise (CE) group, a motor exercise 

(ME) group, or a control group, who had assisted homework sessions. The 

intervention involved ten weeks of 45 minutes afterschool exercise, three 

times per week. Working memory performance benefited from both the 

cardiovascular and the motor exercise programs, but not from the control 

sessions. The increase in working memory performance was significantly 

larger for children in the ME compared to the CE group.  

Sjöwall, Hertz, and Klingberg (2017) found no effect of a high intensity 

CE intervention, neither on working memory nor on arithmetic performance 

in preadolescents, age 6-13 years. The intervention school (n=228) increased  
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PA (aimed at increasing cardiovascular fitness) from two to five times per 

week while the control school (n=242) remained at two days. PA classes in 

the intervention school were high intensity based and consisted of aerobics 

classes, obstacle course, boxing, rope skipping, running, and various forms 

of high-intensity play. There was no beneficial development of working 

memory or arithmetic performance for the intervention school as compared 

to the control school. However, a significant increase in self-rated stress was 

detected for the intervention school, more in girls than boys. These results 

indicate that high intensity PA does not lead to a beneficial development of 

working memory or arithmetic in preadolescent children. Motor skills 

training and special motor demanding interventions thus seem to be a better 

strategy to improve working memory and mathematics in preadolescent 

children than CE or high intensity PA.  

 

 

MUGI = Motorisk Utveckling Som Grund För Inlärning  

(Motor Skills as Ground for Learning) 

 

The MUGI model – Motor Skills as Ground for Learning (in Swedish: 

Motorisk Utveckling som Grund för Inlärning), an education program, 

started in Lund in the early 1980s (Ericsson, 1987). The model was 

developed in collaboration with the school health service and started as a 

local PE project. All six-year-old children from three preparatory schools 

took part in the MUGI motor training program 60 minutes per week in the 

school’s PE hall and under the superintendence of the school’s teacher in 

PEH. When starting school the children who needed extra motor training 

were offered to come and practice with the PEH teacher in a smaller group 

one hour per week as long as they needed it. An evaluation of the MUGI 

model showed that the extra motor training had positive effects on children’s 

motor control and perception. The MUGI trained children had, when they 

started school one year after taking part of the MUGI motor training 

program, significantly better balance, coordination, and ability to remember 

details than children who had not participated in the MUGI program 

(Ericsson & Lindström, 1987). 
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The MUGI Observation Checklists 

The MUGI model includes motor skills observations of all children at 

school start, information to teachers and parents, and when needed, offers of 

extra motor skills training. We felt a need of early identification of children 

with any problems or difficulties in motor skills in order to give early support 

and stimulate their motor skills development. We wanted to identify children 

in need of adapted motor support while the children still had a positive 

movement experience. The MUGI observation checklist emerged from this 

need after a number of other motor skills tests had been found too complex 

and tiring for the children, too complicated for teachers to use, and/or too 

time consuming. In the construction process some challenges had to be 

considered: The sense of test situation should be avoided as far as possible; 

no measuring instruments were used and no maximum performance was 

measured. The exercises would be varied, not too many of them and they 

should not be tiring for the children; therefore, playful gross motor 

movements were focused. A little boy suddenly bursts out after a jump in 

the easy obstacle course: "- Oh, it's like at the amusement park! Only this is 

for free!" This felt as if the goal that children would feel enjoyment of PA 

had been achieved.  

The MUGI checklists consists of nine gross motor tasks measuring two 

variables of motor skills: balance/bilateral coordination, e.g., hopping and 

balancing on one leg and eye-hand coordination with tasks like throwing, 

bouncing and catching a ball. The observation checklists have been validated 

and tested for reliability, which has been described in earlier publications 

(Ericsson, 2003, 2008, 2014) and have been found to fulfil the criteria of 

validity and reliability as assessment tools for motor skills and group 

comparisons. The principles of the MUGI motor observation checklists can 

be summarized as: 

 

 The motor observations give an early indication of children in need 

of extra support in motor skills development 

 Children´s joy and pleasure are important goals 

 There are no clear test situations 
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 No measurement of strength, speed, or maximal exertion is 

conducted 

 There are no fixed instructions 

 10-12 children are observed together  

 The MUGI motor tasks are relatively easy to observe and evaluate 

 

The MUGI Motor Skills Training 

After the motor skills observations have been carried out children in 

need of extra motor training are offered adapted gross motor skills practice 

under the supervision of a PE teacher in a smaller group one hour per week 

for as long as they need it. The training is a part of the school’s remedial 

teaching program for children with difficulties in motor skills and 

perception. With better motor skills the students hopefully will improve in 

self-esteem, attention ability and social qualities. The MUGI model for 

motor skills training is built on the assumption that embodied cognition is 

attained through sensory–motor interactions and experienced automatization 

of FMS. The MUGI theory was developed with inspiration from the social 

cognitive theory (Bandura, 1997) and the concept self-efficacy. According 

to the social cognitive theory cognitive guidance is especially important in 

early phases of skill development. The MUGI model suggests that perceived 

self-efficacy as well as physical self-esteem is associated with success in 

school work and that they both might be positively affected by success in 

motor skills and physical activities. Based on earlier research (Ericsson, 

2003, 2008; Ericsson & Karlsson, 2011) and practice of the MUGI model, 

the following theoretical assumptions regarding the relationships between 

PA and scholastic performance can be summarized as follows: 

Improvements and automatization of FMS lead to increased physical self-

esteem, which give better prerequisites for attention and comfort in school, 

which lead to increased motivation to learn and to attend classes. An 

illustration of this positive spiral is shown in Figure 1. 

Many children with motor skills problems have experienced a lot of 

failure when asked to do coordination or balance tasks during PE lessons. 

The failures are probably perceived even worse by being visible and obvious 

to all classmates. Therefore the MUGI model for motor skills training is 
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based on the principle of success (instead of failure), i.e., the children are 

never asked to do things they cannot perform or feel uncomfortable doing, 

but instead offered tasks with the aim of automatization of skills coming 

earlier in motor skills development. One of the most important goals in the 

MUGI model is that children feel motivated and enjoy taking part in PA. It 

is important that the focus is on what each child wants to learn, that the goals 

are achievable, and that the child takes pleasure in practicing. Since children 

are often very good at finding skills they need to practice, the introduction 

to the training often includes questions like: “What do you think would be a 

good skill for you to know? “What would you like to learn?”  

 

 

Figure 1. Theoretical assumptions in the MUGI model: Improvements and 

automatization of FMS lead to increased self-efficacy and physical self-esteem, which 

give better prerequisites for attention and comfort in school, which lead to increased 

motivation to learn and to attend classes. 

Learning motor skills and body knowledge provides enjoyment in PA 

and increases self-esteem, which is a good foundation for all learning 

(Bandura, 1997). Motor skills training should never be felt as a compulsion, 

and children should not be encouraged to train what they feel uncertain 

about. Only when the child feels comfortable should it practice. It is thus a 

challenge for the teacher/instructor to use his/her knowledge in motor skills 
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development and imagination to motivate the child so that it will be fun to 

practice, move and play together.  

Adults who work with children's physical exercise need to have a good 

knowledge of children's motor development. It is not, so to say, good enough 

to just run around having fun with the child. A child who has difficulty with 

an exercise should be encouraged to perform exercises in the previous 

development phase in many different contexts, several times every day, until 

the movements are automatized and the child can perform the movements 

while thinking about something else (e.g., does not stop moving when 

answering a question). 

It is important that the teacher/instructor makes sure that the previous 

step in the motor development chain is really automatized, before more 

difficult tasks are given. This requires that the instructor has good 

knowledge of how the natural motor development chain looks like, i.e., 

which motor skills are generally learnt and automatized at different ages and 

in which order most children learn them. One should avoid stimulating the 

child into a function that it is not developmentally ready for. A child, who 

does not master a certain degree of motor skills, should accordingly be 

offered the skills that evolve at an earlier age, in order to make this skill 

automatized. When a child has failed, e.g., to keep the balance on a leg, the 

child´s motivation to practice that skill decreases after a while. Trying to 

jump on one leg may feel more stimulating and if this is also difficult: try to 

jump forward on one leg or both legs. When jumping forward is 

automatized, it may be time to try jumping on one leg again, etc. This 

procedure reduces the risk of repeated failing in front of comrades. To avoid 

failure is particularly important in children’s motor training, where a failure 

appears so clearly and becomes so obvious. A well-visible failure probably 

involves greater risk of developing a negative self-image and less self-

esteem than other less visible failures, where the body does not participate, 

and where a failed attempt is not so prominent. The principles of motor 

training according to the MUGI model can be summarized as follows: 

 

 Movement joy is an overall goal 

 That the child succeeds, instead of failing, is important 
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 No training of exercises that the child cannot perform, i.e., if the 

child feels uncertain or uncomfortable 

 Automatization of skills at the development level that comes before 

the skill the child cannot perform 

 Since children are often good at knowing what they need to practice, 

initial questions to them may be: "What would you like to be able to 

do? and/or "What would you like to learn?" 

 No weight training with weights before puberty! 

 

Children's learning in motor skills and technic are greatest between 

seven and nine years of age. Before puberty, endurance and strength training 

do not have any significant effect. Consequently, the focus should be on the 

automatization of FMS and movement patterns prior to puberty. Motor skills 

can be practiced and beneficially learned in the ages of 6-10 years. For 

automatization of FMS, the following suggestions could be starting points 

for practicing in different ages: 

 

 0-3 years - Gross motor skills: Roll, crawl, creep, jump, spin, swing, 

balance, hang. 

 4-6 years - Continued training of FMS, for automatization in 

different contexts and situations. 

 7-9 years - Composite movements, i.e., combination of motor skills 

that allows simultaneous movements of different parts of the body. 

Balance ability, finding and maintaining equilibrium in different 

situations, belongs to combination of motor skills. 

 10-12 years - Specific sports skills. Note that early specialization is 

not necessary to succeed as an elite sportsman! Automatization of 

FMS, varied training and a wide range of movement repertoires are 

more important! 

 

This way of working with motor skills training may affect how children 

perceive physical activities in the playground, which may in turn affect their 

attitudes to physical exercise and to what extent they continue to be 

physically active after they have finished school.  
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OBJECTIVE 

 

The aim of the nine-year pedagogical intervention study was to 

investigate long-term effects on motor skills and scholastic performance of 

increased PEH and extra motor skills training according to the MUGI model. 

In addition the implementation and society gains of the Swedish Bunkeflo 

project, also called the Pediatric Osteoporosis Prevention (POP) study, are 

accounted for. 

 

 

Research Questions and Hypotheses 

 

The following questions served as starting points in the MUGI study: 

 

 Will children’s motor skills (balance and co-ordination) improve 

with extended physical activity and motor training in school? 

 Will extended physical activity and motor training in school affect 

children´s attention? 

 Will extended physical activity and motor training in school affect 

children´s academic achievements? 

 How will extended physical activity and motor training in school 

affect children with deficits in motor control and attention? 

 Will boys and girls be affected differently by the intervention?  

 

The MUGI-study was hypothetic-deductive and had three hypotheses: 

 

 Children’s motor control will improve with extended physical 

activity and extra motor training in school.  

 Children’s attention will improve with extended physical activity 

and extra motor training in school. 

 Children’s scholastic performance will improve with extended 

physical activity and extra motor training in school.  
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INTERVENTION WITH DAILY PE AND THE MUGI  

MODEL FOR MOTOR SKILLS TRAINING 

 

The Swedish Bunkeflo Project – a healthy way of living involves 

different research studies, the MUGI study being one of them and the 

Pediatric Osteoporosis Prevention (POP) study another. According to Fritz 

(2017) the greatest effect of PA on musculoskeletal health occurs during 

childhood. Increased PA for all children could thus be a strategy to improve 

bone mass, bone structure and muscle strength. The MUGI and the POP 

studies are population-based prospective controlled exercise intervention 

studies. All students in three school years at two schools in the south of 

Sweden were studied for nine years. PEH was made a daily compulsory 

subject for all students who started school since 1999 at one of the schools 

involved in the project. This school, Ängslättskolan in Bunkeflostrand, was 

the first school in Sweden to put PA on the schedule one lesson every school 

day. An important goal with the intervention was for children to feel 

motivated and experience joy when taking part in PA. 

The school day was prolonged with 45 minutes and the intervention 

group had PEH on the schedule five lessons (5x45 minutes) per week and 

also if needed one extra lesson (60 minutes) of MUGI motor training per 

week. The control group had the school’s regular PEH two lessons (2x45 

minutes) per week. In total 251 students were included in one intervention 

group (n=152 in seven classes) and one control group (n=99 in five classes).  

All parents were informed and gave their written consent; only the 

parents of two children choose not to participate in the study. The research 

was conducted according to the principles of the Declaration of Helsinki. 

When starting school all students participated in motor skill 

observations according to the MUGI model conducted by the school nurse 

and the children’s teachers. In order to study development of motor skills, 

observations with the MUGI checklists were conducted by the school nurse 

and the children’s teachers in the same way every year the first three school 

years and finally in grade 9. Students in the intervention group who needed 

extra motor training were offered this according to the MUGI model. This 
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meant that some students had PA on the schedule six times per week in the 

Bunkeflo project.  

 

 

Implementation of the Bunkeflo and MUGI Model 

 

Before introducing the intervention with daily PA and extra motor skills 

training some questions about implementation had to be considered. 

Implementation is about different approaches for introducing new methods 

into an activity (Socialstyrelsen, 2018). If you use the knowledge available 

on implementation, there is a much greater chance that an intervention or 

change is going to work as planned. Sometimes it may take several years 

before a new method has been integrated and become part of the regular 

work. Implementation research in healthcare, crime prevention and social 

work shows that with knowledge about implementation, an average of 80 

percent of the planned work changes are carried out within three years. 

Without such knowledge, only 14 percent of the work changes have been 

completed after an average of 17 years. The Swedish National Board of 

Health (Socialstyrelsen, 2018) describes the implementation process in four 

phases: Needs Inventory, Introduction, Use, and Maintenance. 

 

Needs Inventory 

All changes in work and interventions should start with an inventory of 

the need for new methods. PE teachers in Sweden have noticed that more 

and more children who start school have untrained and/or inexperienced 

motor skills. Both the National Agency for Education and pediatricians 

emphasize the need to be able to discover at an early stage when pupils need 

special support in the teaching. The importance of early identification of 

children with motor skills problems is also emphasized by PE teachers, 

doctors and researchers, so that children in need of support get it, preferably 

before any motor skills deficits has caused problems for the children. The 

MUGI observation checklist emerged from this need after a number of other 

motor skills tests had been tested.  
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The planning for the Bunkeflo project started at the orthopedic clinic at 

the University Hospital in Malmö 1996 after a similar intervention study of 

increased PE for older students (grades 7-9) had been completed. The results 

showed improvements in the boys’ skeleton but not in the girls´. Therefore, 

a previous intervention in the Bunkeflo project, was planned for, starting 

already in grades 1 and 2. The intervention itself started in 1999 as a 

collaborative project between school, sports association and research at 

Lund University. We wanted to study if daily PA with moderate intensity, 

at such a level that all children could participate in the activities, could also 

affect children with lower sports interests to change their health behavior 

and specifically enhance skeleton and improve motor skills. 

 

Introduction 

The next step is to secure the necessary resources such as premises, 

materials, time and activities as well as recruitment and training of staff. In 

order for a change to succeed, it needs to be anchored to the staff that will 

implement the change. Education should include information as well as 

exercises and continuous feedback. Implementation of the MUGI model and 

the Bunkeflo intervention meant a lot of preparations and considerations. 

Most PA interventions require a high level of commitment from school staff 

to be implemented.  

The planning process and the coordination of the various research 

studies in the Bunkeflo project lasted about one year before the intervention 

started and was followed up with regular meetings led by the project group, 

where researchers, the school's principal and health promoter participated. 

The idea was that intervention with daily PA, motor observation and motor 

support would be permanent and not "die out" when the researchers/ 

enthusiasts left the school. 

At the start of the project, the subject of PEH was extended from two to 

three lessons, which gave the school‘s PE teacher an extended opportunity 

to work according to the school’s governing documents and achieve set 

goals with the teaching. Various sports associations led PA two lessons a 

week, in total the students received 225 minutes of PA in the school per 

week. In addition, students in need of extra motor support received an 
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additional 60 minutes of motor skills training per week according to the 

MUGI model and under the guidance of the school’s PEH teacher. 

The largest local sports club, Bunkeflo IF, was involved and helped to 

organize and provide the extended PA. Another sports club Friskis & Svettis 

was also involved in a child-friendly workout at school. The only criteria of 

the training was that it would be generally held and at such a level that all 

the children could participate, and that the activity contained a large amount 

of joy in movements and a minimum of competitions. 

The school’s teachers and the sports instructors involved in the project 

received during education days, education in children’s sensorimotor 

development and motor training according to the MUGI model, which is 

based on theories of gross motor development phases and the integration of 

sensory impulses. This training included observing and stimulating 

children’s motor development at different levels. The education, which also 

invited other schools in the district, continued during the project with 

workshops, study circles and education days containing didactics of the 

subject PEH and motor skills development in theory and practice. We 

discussed what the subject should contain and how we could best utilize the 

extended PA to reach the curriculum and syllabus’ goals for PEH. 

Ängslättskolan (grade 1-5) employed a healthcare promotor with health 

education. This health promoter worked together with school staff, students, 

parents and associations and helped implementing the project. Also at 

Sundsbroskolan (grade 6-9) a health promoter was employed, an educated 

PE teacher who led PEH lessons and carried out health-promoting work at 

the school. The health promoter planned the activities, organized study visits 

to the school, held contact with the researchers, and spread information 

about the Bunkeflo project. 

A reference group of ten PE educators from different universities and 

colleges in Sweden was formed to assist school teachers and sport club 

leaders with guidance on issues related to motor skills and PE. 

Parents and other interested were invited to education days, study visits 

and seminars with the theme “School - a health promotion arena,” which 

gave a positive response from the parents. Important to keep in mind, is that 

language, words and concepts are not always common to all involved in a 

Complimentary Contributor Copy



Physical Education and MUGI Motor Skills Training 31 

project. During an information meeting, a mother raised her hand and asked: 

- Motor skills, what are they really? Sometimes we take for granted that 

everyone understand everything in the same way. In this case motor skills 

had to be explained: Motoric, derived from the Latin motor, (that which is 

moving) means movement patterns and mobility. In the Bunkeflo project 

basic mobility was in focus, i.e., the FMS which children may need to 

participate in the friends’ movement play. 

An unforgettable experience comes from our first information meeting 

with parents of the students who would get PA every school day and thus 

the school day extended by 45 minutes. Some uncertainty existed about the 

parents’ reaction: How would they like their children to have longer school 

days and to bring sports clothes every day? How would the parents react 

whose children would be offered extra motor training? Was there a risk that 

those children would feel stigmatized? However, in my experience as a PE 

teacher the vast majority of children who start school have high mobility 

needs and are full of movement pleasure. School friends who are not in need 

of extra motor training can sometimes exclaim: "- Oops, do you get extra 

PE! I want to come too!" If resources and time admit it, some friend have 

sometimes come along to help out as an “instructor.” This has increased the 

opportunity for good social relations between the peers. 

The headmaster read out of the syllabus for PEH and concluded with the 

words: "That’s what it says in the curriculum. And we will do it like this in 

this school!" It seemed as if the parents were grateful, nodded and bowed. 

Never before in my 25 years as a PE teacher, a principal had so clearly 

emphasized the importance of the subject PEH. Even though the school day 

was extended by 45 minutes, the implementation was done with the existing 

teaching staff, none of whom had PE teacher training. 

Five different research groups conducted studies with measurements 

and observations on the students, including the health clinic, the child and 

adolescent psychiatric clinic, the clinical physiological clinic, teacher 

training and dental care, linked to either Malmö University or Lund 

University. The various research projects were funded through grants from, 

e.g., the General Heritage Fund, the Center for Sport Research, the Swedish 

Research Council, the Lund University Funds, the Swedish Medical 
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Association, the Region of Skåne, the National Institute of Public Health, 

the Teacher Education at Malmö University, the Swedish Gymnastic 

Teachers’ Association, the KK Foundation, and the GCI-GIH association. 

 

Usage 

Each method contains elements that make up the essence of the method. 

These parts are called core components. An important part of the 

implementation of a new method is to use the core components as intended. 

Only if the core components are used properly can it be argued that the 

method has been implemented correctly. When, after almost a year, 

teachers, school leaders, and researchers evaluated their experiences of what 

the daily PA and motor skills training brought about in terms of motor skills, 

ability to concentrate and other school achievements, the school decided that 

all new classes at Ängslättskolan should have daily scheduled PA. 

Consequently, the PA lessons gradually increased, and from autumn 2006 

all children in grades 1-5 at Ängslättskolan and all students in grades 6-9 at 

the nearby Sundsbroskolan had at least 45 minutes of PA every school day. 

 

Maintenance 

When more than half of the professionals use a new method in the 

manner set aside, according to the National Board of Health and Welfare 

(Socialstyrelsen, 2018), the method is implemented. Operations that have 

managed to maintain evidence based working methods often have strong 

leaders who manage to show the benefits of running a research based 

business. Good leaders create a working climate that supports constant 

development and improvement of the efforts being carried out. In the 

Bunkeflop project, the orthopedist Per Gärdsell and the principals of the 

school were driving and supportive. The health promoters and school 

teachers, as well as assistants, contributed to the changing in teaching, and 

implementation of the intervention as planned.  

In order to take advantage of and spread the knowledge shown by the 

project, the concept of the “Bunkeflo Model” was created, whose ideology 

is simple: Everyday PA is facilitated by identifying arenas for health 

promotion, where collaboration between different stakeholders creates new 
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opportunities for exercise. The purpose of the activity is not to create world 

champions, but individuals who choose daily PA and a healthy lifestyle, a 

lifestyle that hopefully follows individuals up into adulthood. The 

intervention of the Bunkeflo project was transferred to the Bunkeflo Model, 

to emphasize that it is a working model and not a transient project. The 

working model consists of: 

 

 45 minutes of PA scheduled daily for all students 

 The school subject PEH is expanded from 2 to 5 lessons per week 

 The school’s teachers are trained to observe and support children’s 

motor skills development 

 Motor observations are made on the basis of the MUGI observation 

checklist each year at school start 

 Students with motor deficiencies receive adapted motor training 

according to the MUGI model. 

 

The Bunkeflo model also means that other schools in Bunkeflostrand 

have conserved the working model by default. Already in the first project 

years, there were 1100 schools participating in the Bunkeflo model network. 

These schools have also extended the education time in PEH. The working 

model is thus not just a transient project but has been defined as a way of 

working where all students have daily scheduled PEH and where motor 

skills observations are routinely conducted at school start. In addition, when 

necessary, adapted motor training is given in smaller groups. 

 

 

Data Collecting  

 

The data collecting started in the spring term of 1999 and the 

intervention with extended PA started in the autumn of 1999. Adapted 

MUGI motor training in the intervention group started directly after the 

motor skill observations had been carried out.  
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 The teachers of special needs education at the school documented 

every student’s reading development in grades 1 and 2. Results from 

these Reading Development Tests for students in the control group 

were obtainable already from autumn term in 1997 when the 

students in the control group started school.  

 Results from the National Tests in Swedish and mathematics were 

collected during spring term in grade 2.  

 In grade 3 the students were given a word test and a reading test.  

 Motor skill observations with the MUGI checklists (Ericsson, 1998) 

were conducted at project start, and in grades 2, 3, and 9.  

 Conners’ questionnaire (Conners, 1999) concerning the students’ 

attention were given to teachers in grades 1, 2 and 3 and to parents 

at the project start and in grade 3. 

 At follow up after nine years scholastic performance was evaluated 

by grades in Swedish, English, mathematics, PEH and the 

proportion of students who reached the goals of compulsory school 

and qualified for upper secondary school. 

 To further evaluate scholastic performance Fritz (2017) made 

comparisons between all students who finished compulsory school 

from 2003 through 2012 in all of Sweden (N=1,161,807) and 

students in the intervention school (N=633). Grade scores and 

eligibility for upper secondary school programs were evaluated in 

both groups. Scholastic performance could thus be compared within 

and between the groups before the intervention was initiated 

(students who finished school in year 2003 through 2006) and with 

the intervention group (who finished school in year 2007 through 

2012). 

 

 

Analyses  

 

Collected data were analyzed in the Statistical Package for the Social 

Sciences (SPSS). Since most of the measure instruments used in the study 

gave data on ordinal scales and collected data were mostly not normally 
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distributed, non-parametric tests (Kruskal-Wallis and Mann-Whitney U test) 

were used to study differences in motor skills and scholastic peformance 

between the groups. The Wilcoxon Signed Ranks Test was used to compare 

pre to post changes.  

The sample in the study was not randomized, which means that it is not 

strictly representative of a larger population. However, since the study 

included all students in grades 1 through 9 at two compulsory schools the 

results may still be generalized to other similar populations. According to 

this, analyses of significance (One-Way ANOVA) were used to study 

differences between the intervention and the control group. An alpha level 

of 0.05 was used for all statistical tests. 

 

 

Base Line Data, External and Internal Validity  

 

It could be difficult to conclude how much of any changes that were 

caused by the training and how much that could be explained by the child’s 

general development and other factors during the same period. Such a factor 

could be that more PA and movement joy in school could lead to a spirit of 

community and a general increase in comfort with school work, which could 

have positive effects also for the students’ scholastic performances. 

Furthermore it cannot be excluded that the teachers would expect a positive 

intellectual development and therefore would be more attentive and 

encouraging to the students in the intervention groups than usual. This 

positive attention could make the students more motivated so that they also 

learn more. In this case the teachers’ expectations are still caused by the 

intervention, which then may have had an indirect effect on the student’s 

academic achievements.  

Social economic status, i.e., background and environmental factors such 

as positive attitudes among students and their parents towards being part of 

the Bunkeflo project, might stimulate the students to be more physically 

active even during their spare time, which may affect their development in 

motor skills. This was checked by a large questionnaire to parents. The 

students in the intervention group and in the control group were as alike as 
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possible concerning the following demographic aspects. They all lived in the 

same area and 15 of the children in the intervention group had the same 

parents as 15 children in the control group. Eleven percent of both groups 

spoke another language at home than Swedish. There were no significant 

differences between intervention and control groups in fathers’ or mothers’ 

education or income. Circa 40 percent of both fathers and mothers in both 

the intervention and the control group had higher education (from 

university). The parents´ attitudes to PA and reported time spent in PA were 

not significantly different between the groups. There were also no significant 

differences between the children’s amount of PA in their spare time, when 

comparing intervention and control group. 

Contextual school factors were similar for the intervention and the 

control group. All students were educated by the same teachers and the 

school’s three teachers in special needs education gave the same amount of 

special needs education in Swedish and mathematics in both groups. 

Education in motor skills observation and motor training was given to the 

teachers in the same way and at the same time in the intervention and in the 

control group. The students in the control group took part in all the school’s 

health promoting activities except for the increased PEH and the extra 

MUGI motor training. The only difference between the intervention and the 

control group concerning their school situation was the extended PA and the 

extra motor training. All together the students in the intervention group and 

in the control group were considered to be alike, concerning school situation 

and demographic background. 

 

 

RESULTS 

 

The results from motor skill observations in the Bunkeflo project 

confirm the first hypothesis that children’s motor skills will improve with 

extended PA and extra motor training in school. Already after one year there 

were rather large differences between the intervention and the control group 

(Cramér’s index 0.24). In grade 3 the differences were very large (Cramér’s 

index 0.37) and largest in the variable balance/bilateral coordination.  
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Both boys and girls improved significantly in motor skills and the 

differences between them decreased with extended PA and extra motor 

training in school. In the control group, however, differences between boys´ 

and girls´ motor skills increased from grade 2 to grade 3. But in the 

intervention group there were no significant differences, neither in 

balance/bilateral coordination nor in eye-hand coordination between boys 

and girls in grade 3. At this point, 90 percent of the boys and 94 percent of 

the girls had good motor skills. The corresponding values in the control 

group were 46 percent and 83 percent respectively (Ericsson, 2003).  

The results showed that motor skills improved from grade 1 to grade 9 

in both groups, but more in the intervention than in the control group so that 

motor skills were superior in the intervention compared to the control group 

in grades 2, 3, and 9. In grade 9 there were no motor skills deficits in 93 

percent of the students in the intervention group compared to 53 percent in 

the control group (p<0.001). At this point 92 percent of the boys and 95 

percent of the girls in the intervention group had good motor skills. In the 

control group 44 percent of the boys and 63 percent of the girls had good 

motor skills (Ericsson & Karlsson, 2014).  

In the control group, which had the school’s ordinary PEH, there were 

no measurable differences between pre- and post-test for students with small 

and large deficits in motor skills at project start. This indicates that motor 

skill deficits do not disappear by themselves, and that the school’s two 

lessons of PEH per week are not sufficient to bring about improvements in 

motor skills for these students. These results are in line with other studies 

(Cantell, 1998; Cratty, 1997; Kadesjo & Gillberg, 1999), which confirm that 

without any special and adapted motor training many children with deficits 

in motor skills will still have these problems for many years (Ruiz-Pérez, 

Palomo-Nieto, Gómez-Ruano et al., 2018).  

The results thus indicate that extended PA and extra motor training in 

school are of great importance to students with small and large deficits in 

motor skills, but also to students with small and large difficulties in attention 

when it comes to their development in motor skills. In the intervention group 

students with difficulties in attention improved in motor skills, while motor 
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skills for students with similar difficulties in the control group did not 

improve noteworthy (Ericsson, 2003, 2008). 

The MUGI observation checklists was found to be useful as a screening 

as well as a pedagogical instrument. It gave valuable information for 

planning PEH lessons, motor training in smaller groups and individual 

programs of motor training. The MUGI model of motor training was found 

to be useful in improving children’s motor skills, i.e., balance/bilateral 

coordination and hand-eye coordination.  

 

 

Attention  

 

The results in this study show that among students with good motor 

skills there are also many who have good attention. The same relationship 

was found for students with deficits in motor skills and attention. The results 

show that 68 percent of the students who had small or large difficulties in 

attention also had small or large deficits in motor skills. Motor skills were 

significantly associated with ADHD symptoms (Ericsson, 2003). 

The second hypothesis of the study that children’s attention will improve 

by extended PA and extra motor training in school could not be confirmed 

by results in this study. The students in the intervention group had however 

significant better attention after one and two years of intervention, according 

to teachers, than the students in the control group. In grade 2 there were 

significant differences between the intervention and control group, in both 

the variables attention/hyperactivity and impulse control as well as in 

attention totally. But the differences were small and did not remain in grade 

3, which makes it hard to draw any conclusions about whether the student’s 

attention has been affected by the intervention or not. 

However, for girls there was a positive change in attention according to 

parents’ opinions. In grade 3 there were no differences between girls in the 

intervention and control group, although girls in the intervention group had 

a less good base line value for attention when the project started than the 

girls in the control group. 
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Scholastic Performance 

 

Significantly higher grades in PEH were found in the intervention than 

in the control group and there were not any student without a grade in the 

subject, whereas almost four percent of the students in the control group did 

not receive a grade in PEH. Additionally, for students in the intervention 

group who had motor skills deficits at project start, the positive effects in 

motor skills remained from grade 2 and 3 through grade 9. These students 

received significantly higher grades in PEH compared to students in the 

control group with corresponding deficits in motor skills at project start 

(Ericsson, 2011).  

The results showed that the amount of PA and the level of students’ 

motor skills had an impact on school achievements in Swedish (reading and 

writing) and mathematics (room conception/spatial ability and number 

conception/thinking proficiency).  

The third hypothesis of the study that children’s academic achievements 

in Swedish and mathematics will improve with extended PA and extra motor 

training in school could thus be confirmed by several parts of the results. 

The students in the intervention group had better results than the students in 

the control group in the national tests of Swedish in grade 2, especially in 

writing and reading. In reading and writing ability there were clear 

connections (Cramér’s index 0.27) between results and group belonging, 

which means that the students in the intervention group performed better 

than the students in the control group. In Swedish totally the difference 

between results for students in the intervention group and control groups 

were also rather large (Cramér’s index 0.29) (Ericsson, 2003, 2008). 

Students who had had increased PEH and extra motor training in school 

also had better results in the national tests of mathematics than students who 

had had only the school’s ordinary PEH. In the variables room conception 

and number conception/thinking proficiency the differences were 

significant. The largest difference between intervention and control group 

was in room conception (Cramér’s index 0.22). In mathematics totally the 

difference was also significant (Cramér’s index 0.21). Boys in the 
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intervention group had significant better results in all four mathematical tests 

than boys in the control group (Ericsson, 2003, 2008). 

The results showed significant differences between the groups also for 

students with deficits in motor skills. Motor skills training seems to be more 

important the larger the deficits in motor skills the students have, also when 

it comes to academic achievements in Swedish and mathematics. 

Differences in results in grade 2 between the intervention and control group 

were larger the larger the deficits in motor skills the students had at project 

start. Students in the intervention group who had small or large deficits in 

motor skills at project start, and who received extra MUGI motor training, 

performed significantly better grade 3 in all parts of the national tests of 

Mathematics and in three of four tests of the national tests of Swedish than 

students in the control group with similar deficits, but who had had only the 

school’s ordinary PEH twice a week (Ericsson, 2003, 2008).  

There was a larger proportion of students in the intervention than in the 

control group (96 percent versus 89 percent) who at the end of compulsory 

school (grade 9) reached qualification to upper secondary school. The sum 

of grades was also higher for students with no motor skills deficit than 

students with motor skills deficits as was the proportion of students who 

reached qualification to upper secondary school (97 percent versus 82 

percent). In addition, there were in grade 9, significant correlations between 

motor skills and the sum of grades of evaluated subjects. Significant 

correlations were also found between motor skills and the proportion of 

students that reached qualification to upper secondary school (Ericsson & 

Karlsson, 2014). 

The results indicate that extended PEH and extra motor training in 

school could be of even greater importance for boys´ scholastic performance 

than for girls´. Apart from room conception and number conception/thinking 

proficiency there were differences between boys´ results in the intervention 

and control group, also in the variable logical thinking and creativity, which 

means in all parts of the national tests of mathematics investigated in grade 

3. When finishing school the evaluated grades in Swedish, English, 

mathematics and PEH were higher for boys in the intervention group than 

for boys in the control group. 
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To Predict Academic Achievements from Motor Observations  

 

Results from earlier research (Cantell, 1998; Cratty, 1997; Ericsson, 

1997; Frisk, 1996; Kadesjö & Gillberg, 1999) have shown that many 

children who have deficits in motor skills as they start school also have 

problems with learning how to read and write later in school. The results 

from this study also show that the degree of deficits in motor skills could be 

of importance to scholastic performance during the first three school years. 

There are differences in academic achievements between students with good 

motor skills and students with deficits in motor skills in both the intervention 

and control group, but the differences are larger in the control group. Hence 

one may assume that motor skill observations at the school start could be a 

useful pedagogic instrument to predict academic achievements in Swedish 

and also in mathematics during the first three school years. Furthermore the 

results indicate that differences in academic achievements between students 

with good motor skills and students with deficits in motor skills may 

decrease with extended PA and extra motor training in school. 

 

 

Societal Gains from Increased PEH and MUGI Motor  

Skills Training 

 

The first osteoporosis study in the POP study (Lindén, 2006) showed 

that moderate PA is associated with increased bone mass and a larger 

skeleton of both girls and boys. These effects were seen already after one 

year of increased PEH. At a follow-up study Fritz (2017) showed that the 

incidence rate ratio of fractures in the intervention group compared to the 

control group decreased with each year of the intervention. Girls in the 

intervention group gained more spine and had higher cortical thickness after 

seven years intervention than girls in the control group. Both girls and boys 

in the intervention group gained more muscle strength than boys and girls in 

the control group.  

The Commission for a Socially Sustainable Malmö is an independent 

commission appointed by the City of Malmö, which aim is to suggest actions 
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to reduce inequities in health between different parts of Malmö. The 

following information can be found in the Commission´s final report 2013.  

The so-called Bunkeflo Model in Malmö has attracted international 

attention. The project included increased PA during the school day. This 

model is a good example of how schools, parents, students, sports 

associations and the research community together can lay the foundations 

for a change in approach that leads to both better health and better scholastic 

performances. The project is in line with WHO’s concept of “Health-

promoting schools.” It means that everyday life at school should provide a 

supporting and health-promoting environment for physical, social, and 

mental health and learning.  

The Bunkeflo project started in the autumn of 1999 as a co-operation 

project between schools, sports associations, and researchers. The project 

was launched at the school Ängslättskolan in Bunkeflostrand, and the local 

sports association helped the school to provide all school children with one 

lesson of PA a day – every school day. All children starting school have PEH 

as a daily, compulsory subject, even today many years after the original 

research studies are finished.  

The scientific evaluation after nine years showed that both girls and boys 

improved their PA and their motor skills. Daily PEH and adapted motor 

skills training produced positive effects on both immediate health and the 

students' scholastic performance. Their learning performance became 

significantly better, with nearly ten percent more students being eligible for 

upper secondary school in the group with increased teaching in PEH, 

compared with a control group.  

The Commission has conducted a health-economic evaluation of the 

project which shows that the investment was clearly profitable for the 

municipality. Health-economic analysis methods can be used as basis for 

prioritizations when resources are limited. The same analysis methods as in 

other sectors can be used for social interventions in schools, child care, etc. 

Health-economic analysis together with socioeconomic analysis could thus  
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be used in the prioritization of future investments that aim to reduce 

inequality in health. 

It is well known that that students who have finished upper secondary 

school are more likely to get an employment than those who have not. In 

Sweden unemployment among individuals without a degree from upper 

secondary school is 37 percent, more than four times higher than for students 

who have finished upper secondary school (Olofsson & Wikström, 2018). 

The result of this health-economic analysis show that daily PEH and motor 

training in all of Malmö’s compulsory schools would increase the potential 

production value by SEK 59 million (Euro approx. 6.4 million) during the 

10-year period after leaving primary and secondary school.  

The higher levels of education, i.e., upper secondary school, which this 

research shows that the intervention would lead to would in addition make 

the students more likely to adopt a healthy lifestyle with reduced risk for 

sedentary behavior, osteoporosis, obesity, diabetes, and cardiovascular 

diseases. This would in addition reduce morbidity costs by almost: SEK 56 

million (> Euro 6 million). These values exceed the approximately SEK 16 

million (Euro 1.2 million) that costs of staff and premises to carry out the 

intervention amount to. The economic gains occur in comparison with 

scheduled PEH remaining the same as today, i.e., two lessons (2x45 

minutes) per week. The investment per student corresponds to SEK 4,600 

(Euro 500) for all nine years of compulsory school. The expected 

productivity gains and reduced morbidity costs would be SEK 38,000 (Euro 

4,130) per student over the 10 years after the end of compulsory school 

(Gerdtham, Ghatnekar, & Svensson, 2013).  

The Malmö commission recommends that educational institutions 

should actively work with health-related issues through strengthening the 

school subject PEH to all students in the City of Malmö’s schools. 

Opportunities for children and young people to exercise, play and engage in 

sports increase physical and mental health. Studies done in Malmö also show 

that increased investment in PEH leads to improved scholastic 

performances. The so-called Bunkeflo Model, could in this context serve as 

a model for increased investments in PEH. 
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CONCLUSION 

 

The study clearly shows that increased PEH and MUGI motor skills 

training resulted in better motor skills (balance and coordination) as well as 

improved scholastic performances, higher grades, and higher proportion of 

students who reached qualification for upper secondary school. Daily PE 

and adapted motor skills training during the compulsory school years is thus 

a feasible way to improve not only motor skills but also scholastic 

performances, grades, and the proportion of students who qualify for upper 

secondary school. The health-economic analyses of the project show that the 

intervention was clearly profitable for the municipality, both in production 

value and in morbidity costs. The so called Bunkeflo and MUGI models 

could thus serve as models for increased investments in PEH and adapted 

motor skills training in school. The current attention that is paid to this area 

of PE and motor skills research is encouraging, and reflects the urgency of 

the need to increase PA at school. 

At follow-up nine years after the original project, Fritz (2017) concludes 

that a long-term PE intervention program initiated in pre-pubertal children 

reduces the fracture risk with each year of intervention, and improves 

skeletal traits in girls, muscle strength in both genders and academic 

performance in boys.  

 

 

EDUCATIONAL IMPLICATIONS 

 

The school is the only arena where we can reach the vast majority of 

children and youth and public school curricula have the greatest promise for 

accessibility to all. For many children and youths, schools curricula are the 

only way they can receive PA on a daily basis. Daily PE in combination with 

adapted motor skills training during the compulsory school years has shown 

to be a feasible way to improve not only motor skills but also scholastic 

performance (Ericsson, 2003, 2008) and the proportion of students who 

qualify for upper secondary school (Ericsson & Karlsson, 2014). In addition 
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the investment can be health-economic profitable for the municipality 

(Gerdtham, Ghatnekar, & Svensson, 2013). Educational benefits claimed for 

PE are however dependent on contextual and pedagogic variables. PA seems 

to be more beneficial when structured by educated PE teachers compared to 

unstructured PA. When the individual is engaged in executing complex 

motor movements and cognitively engaging tasks like goal-directed 

thinking, the brain executive functioning is thereby influenced. This research 

conducted in Malmö shows that increased time in PEH and the MUGI model 

of motor skills training in school lead to improved scholastic performances.  

Early discovery gives opportunity for early interventions, which could 

be of importance when it comes to avoiding discouraging students whose 

fitness is poor. Motor performance can contribute to predict children’s 

cognitive preparedness for school. Specific interventions are needed for 

children with learning disabilities, programs that facilitate both motor and 

academic abilities (Ericsson, 2003; Westendorp et al., 2011). Motor skill 

screening provides a valuable tool for identifying children in need of adapted 

support in motor skill development (Bangsbo et al., 2016; Ericsson, 2008). 

Motor skills assessment is also associated with later school achievement and 

can be used as one of the indicators of future scholastic perfomances of 

young children. Including motor skills in early school assessment may 

increase the probability of identifying children at risk for school failure 

(Bangsbo et al., 2016, Ericsson, 2008; Myer et al., 2015). The MUGI 

observation checklists, the tests which were used in this study, could also be 

used as a screening instrument and provide valuable information for 

planning PE lessons, as well as motor training in smaller groups and 

individual programs of motor training. The MUGI observation checklists 

gives an indication of which children may need extra motor skills 

stimulation. The purpose of motor skill observations, by the time children 

start school, is to make possible early identification of deficits in motor 

control, so that pedagogical remedial programs can start before motor skill 

deficits become a problem to the children. 

Children and adolescents undergo physical changes that affect the 

physical development of both boys and girls, as well as the process of 

personal and social identity construction. Boys often have higher levels of 
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perceived competence and greater self-esteem than girls in relation to sport 

activities. The inclusion of boys and girls in coeducational physical 

education classes make physical development salient to everybody and 

might contribute to an uncomfortable situation for many children and 

students at different phases of adolescence. Teachers need to be aware of 

and pay attention to these matters to be able to increase, and not decline, 

students perceived self-efficacy. 

Teachers might need education in observing and stimulating children’s 

motor development and how to influence students to have a healthy life-long 

appreciation of PA. Teachers and school staff also need to know more about 

interventions and motor training that can stimulate and improve motor 

functioning, for all children and for those with disabilities. Motor training 

can preferably be conducted by PE teachers in the school’s regular PE 

programs. However, children with motor skills deficits often need special 

needs education in a smaller group, where MUGI motor training with focus 

on balance and coordination has proven to be successful.  

The importance of specifically cater young children’s movement 

pleasure and really supporting all children in their motor development 

cannot be enough emphasized. This can be done by providing qualified and 

adapted motor training in the school. An increased number of PE lessons are 

required as well as well-educated PE teachers for all children of all levels. 

This is fully in line with the European Parliament resolution from 2007, 

calling upon all member states to accept the principle that the timetable 

should guarantee at least three PE lessons per week and to ensure that the 

teaching of PE at all levels, including primary school, is conducted by 

specialized PE instructors (European Parliament, 2007). The positive results 

that we can see on motor skills in the Bunkeflo project should give reasons 

enough for politicians and headmasters to make decisions about increased 

PE and motor training in school. The following pedagogic implications are 

worth special attention: 

 

 The school has potential for developing all children’s motor skills, 

but PE two lessons per week are not enough.  
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 Special needs education, i.e., adapted motor skills training should 

be offered to all children in need of it, before deficits in motor skills 

become a problem to them. Motor skill observations carried out at 

school start give opportunities of early identification of children in 

need of adapted motor training.  

 All teachers who teach PE should be educated in observing and 

stimulating children’s motor development. 

 All adults working in school should get some positive experiences 

of PA for themselves, in order to be able to motivate children to a 

healthy life long lasting appreciation of PA. 

 

The MUGI model for motor skills training may affect how children 

perceive PA, which may in turn affect their attitude to physical exercise and 

to what extent students continue to be physically active after leaving school. 

The research results in the Bunkeflo project (Ericsson, 2011) showed a clear 

link between motor skills and the final grade in PEH, which is of great 

importance for a physically active lifestyle in adulthood, as pointed out by 

Engström (2011).  

 

 

Recommendations from Consensus Conferences  

 

A documented link between PA and learning, regardless of age was esta-

blished in 2011 at a consensus conference arranged by the Ministry of 

Culture and the Ministry of Education in Denmark. The recommendations 

motivated the Danish government to conduct a school reform with the 

purpose of increasing the level of PA among Danish children and 

adolescents, stating that every child in all Danish public schools should, by 

law have on the schedule, a minimum of 45 minutes of compulsory PA each 

school day.  

Five years later, in spring 2016, 24 researchers from eight countries and 

from a variety of academic disciplines gathered to reach evidence-based 

consensus about PA in children and youth, i.e., children between 6 and 18 

years. The aim, formulated by the University of Copenhagen, was to 
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improve children’s and youth’s health, well-being and social inclusion 

(Bangsbo et al., 2016).  

The consensus statements present currant knowledge on the effects of 

PA on children’s and youth’s fitness, health, cognitive functioning, 

engagement, motivation, psychological wellbeing and social inclusion, as 

well as educational and PA implementation strategies. The consensus was 

obtained through an iterative process that began with presentation of the 

current knowledge in each domain followed by plenary and group 

discussions. Ultimately, the consensus conference participants reached 

agreement on a 21-item consensus statement with recommendations. Some 

of the statements and recommendations for PA (those relevant to motor 

skills and learning) are listed here:  

 

 Physical activity and cardiorespiratory fitness are beneficial to brain 

structure, brain function and cognition in children and youth.  

 Physical activity before, during and after school promotes scholastic 

performance in children and youth. 

 A single session of moderate physical activity has an acute benefit 

to brain function, cognition and scholastic performance in children 

and youth.  

 Mastery of fundamental movement skills is beneficial to cognition 

and scholastic performance in children and youth.  

 Time taken away from academic lessons in favour of physical 

activity has been shown to not come at the cost of scholastic 

performance in children and youth. 

 Close friendships and peer group acceptance in physical activity are 

positively related to perceived competence, intrinsic motivation and 

participation behavior in children and youth. 

 Participation of children and youth in physical activity and sport is 

influenced by socioeconomic status, gender, ethnicity, sexual 

orientation, skill level and disabilities 

 Physical activity can promote scholastic performance in a broad 

sense. Whether it does so, depends on active participation and 

engagement in the physical activities. Initiatives and adjusted 
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practice to increase motivation and competence for participation is 

thus essential.  

 Physical activity immediately prior to a learning session should not 

be too intense since high stress or fatigue may blunt the beneficial 

effect.  

 Mastery of fundamental movement skills is beneficial to cognition 

and scholastic performance in children and youth, and both physical 

activity throughout school and in leisure physical activities can 

benefit motor functions.  

 Motor skill screening provides a valuable tool for identifying 

children in need of adapted support in motor skill development. 

Specific ‘adapted’ interventions should be developed and offered to 

children with motor skill deficits in order to benefit motor 

development and motivation for participation in physical activities.  

 The school is the arena where it is possible to reach the vast majority 

of children and youth, also those who are not otherwise regularly 

physically active. Increased focus on and time for physical activity 

with qualified activities can be a possible way to promote motor 

skills, school performance as well as motivation for participation in 

physical activity. 

 

The Copenhagen consensus conference calls upon society to provide a 

wide variety of physical movement experiences for all children early in their 

lives in order to develop FMS and familiarity with PA. Children and youth 

should be offered fun, personally meaningful and developmentally-

appropriate physical activities with opportunities for positive social 

interactions (Bangsbo et al., 2016).  

To combat declining PA levels there is a need for more knowledge about 

motor development in children and youth. The link between motor 

competence, physical and psychological health needs to be examined 

further. More controlled studies are required in order to be able to make 

general conclusions about the effects on cognition from motor training 

programs and other physical activities. When planning intervention 
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programs to increase motivation to be physically active, early school 

interventions to improve FMS may be successful starting points.  
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ABSTRACT 

 

This chapter is a novelty since it offers a theoretical and practical 

approach of gamification in Physical Education. For this, the origin of the 

gamification that comes from the field of business is explained as well as 

the different types of gamification. In addition, we mention the different 

elements that compose gamification: dynamics, mechanics and 

components and how they are distributed in the pyramid and that should 

be included in any gamified project. On the other hand, it explains the steps 

that must be followed for the proper use of gamification in Physical 
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Education. As well, we cannot forget the main features of gamification 

such as the existence of rankings, different levels, limited time… that we 

must take into consideration when we make use of this methodology. It 

also focuses on gamification in relation to Physical Education, justifying 

its use. The second part of this chapter has a practical character and two 

proposals are explained to develop gamification in Physical Education. The 

first of them is aimed at Early Childhood Education and whose central 

theme is the jungle. In the second proposal for Primary Education, it 

explains the rules that must be respected for the development of 

gamification whose center of interest is Quixote. In short, this chapter is a 

useful tool for teacher and different professionals who want to use 

gamification in Physical Education. 

 

 

1. WHAT IS GAMIFICATION? 

 

This concept is relatively new and has emerged from the business 

context (marketing, human resources, etc.), with the aim of improving the 

production using elements included in games. So, gamification is an 

attractive concept for many researchers and has been defined in several 

ways: 

Deterding et al. (2011) state that gamification is “ the use of game design 

elements in non-game contexts in order to solve problems and engage 

users.” 

Werbach & Hunter (2012), define it as “the use of elements and designs 

of games in contexts which are not playful.” 

Bearing in mind these definitions, we can observe that it is an exogenous 

concept to the educational enviroment. Moreover, it is related to the use of 

elements found in videogames. 

However, according to Ramirez (2014), gamification consists of 

applying stratiegies of games (thinking and mechanics) in non-ludic contexts 

with the main aim that people adopt certain behaviours. 

On the other hand, Maczewsky (2013), quoted by Almonte and Bravo 

(2016), said”it is the application of games strategies in real tasks to influence 

the behavior, improve the motivation, and promote the engagement in this 

task” (p. 4). 
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A different definition is provided by Zachermann and Cunningham 

(2011), as “the process of using game thinking, mechanics and dynamics of 

game to attract users and solve problems” (p. 11). 

We can conclude saying that gamification works through strategies of 

game: mechanics, dynamics and elements. Furthermore, the subject feels 

attracted to these strategies to use them in his/her real life and improve 

motivation, effort and attitude about the task that he/she will work. 

 

 

2. TYPES OF GAMIFICATION 

 

In this point, we must talk about different types of gamification 

explained by Lorenzo (2016). 

 

 Superficial gamification: It is used for short periods and 

occasionally in the teaching activity. 

 Structural gamification: It is presented in the didactic programme. 

 

On the other hand, taking into account the classification provided by 

Werbach & Hunter (2014), we can find three different types of gamification: 

 

 Internal gamification. The main aim of this kind gamification is to 

improve participation and increase the motivation of the employee 

within an organization (company, community, etc.), obtaining 

benefits at the level of performance and productivity. 

 External gamification. Aimed at increasing customer loyalty or 

potential customers and improving the relationship between them 

and the company (marketing campaigns, sales, etc.).  

 Gamification of change behavioural. Unlike the previous ones, it 

tries to make the population modify their habits or behaviours, in 

addition to generating new healthy habits for them. It tends to be 

applied to our daily contexts such as health and physical activity, 

the environment, education, etc. 
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3. ELEMENTS OF GAMIFICATION 

 

Gamification techniques work combining elements in the design of the 

experience for the participants so that it could be enjoyable. With this 

purpose in mind, elements of game have been classified and described by 

different authors (Manrique, 2015, Marczewski, 2015, Werbarch and 

Hunter, 2012) but as Ferran (2014) points out, we can find differences in the 

definitions provided. 

Marczewski (2015) establishes six elements: mechanics, plan, 

dynamics, feedback, interactions and aesthetics. However, other authors 

reduce them to three. For example, Hunicke et al. (2004) categorize them 

into Mechanics, Dynamics and Aesthetics (MDA). Robson et al. (2015) refer 

to Mechanics, Dynamics and Emotions (MDE) or Werbach and Hunter 

(2012) whose classification is composed of Mechanics, Dynamics and 

Components (DMC). 

The pyramid below shows the different elements: 

 

 

Figure 1. Pyramid of game elements. Own elaboration adapted to For the Win: How 

Game Thinking Can Revolutionize Your Business Werbach (2012). 

However, we must mention the classfication provided by Wesbach & 

Hunter (2012) owing to the fact that it is of one of well known 

classifications. It is a pyramid formed by three different levels: Mechanics. 
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Dynamics and Components, being Mechanics the most abstract level and 

elements the least one.  

So, with regard to game elements, we must highlight that they give shape 

to gamified project. Wesbach & Hunter (2012) pointed out their importance 

saying that “the adequate choice of dynamics, mechanics and elements of 

games are key elements to take into consideration when designing a 

gamified project” Furthermore, we must be able to value our project 

knowing the role of the players 

Game dynamics are at the top of pyramid. They are inner motivations 

that everyone has when playing (emotions, recognition, reward, cooperation, 

competence, etc.). Game dynamics respond to the desire of player to take 

part in game. Within game dynamics we can find: 

 

 Rewards. It consists of getting a well-deserved reward. 

 Achievement. It is explained as a personal improvement. 

 Status. Position at a recognized hierarchical level. 

 Competition. Trying to be better than your opponents and overcome 

them. 

 

In the centre, we can see game mechanics. Here, we must mention the 

rules and challenges to carry out. It is the way of rewarding user in relation 

to the goal achieved.  

 

 Points: a quantitative value is given to certain actions and they are 

gathered while they develop. 

 Levels: To achieve the following level, the user must pass previous 

level. 

 Obtaining prizes: As goals are achieved, prizes are awarded as a 

“collection.” 

 Gifts: goods that are given to the player. 

 Classifications : we must order users according to scores 

 Challenges are the different competitions that children must solve 

and overcome. 
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Finally, components are the basis of the pyramid. They give structure to 

the game. We can find: avatars, insignias, scores, teams, etc. In other words, 

the action that we would carry out. 

To finish with, these three elements need each other so that the gamified 

project can develop properly. 

 

 

3.1. Steps to Create a Gamified Project 

 

Werbach (2016) makes a proposal in his pyramid about actions to 

develop. First al all, objectives must be established. As well, we cannot 

forget to describe how players are, because it is essential to take into account 

their interests and feelings in a gamified project. Finally, activities must 

favour the joy among students. 

Definition of learning objectives: we must elaborate a list about the 

objectives and rewards. It is of utmost importance to differentiate means 

from aims. For instance, medals are a mean but not an aim. It is possible that 

every objective leads to a specific objective but never more than three 

specific objectives. 

Establishing the desired behaviors: appropriate behaviors that we want 

our students acquire to achieve the proposed objectives. 

Definition of learners’ characteristics: we must define the role of each 

player taking into account psychological and demographic variables. All in 

all, we must know how they are to design the gamified project properly. 

Adding game elements and mechanisms. After having a classification 

of users, we must continue identifying elements of game. Different stages 

must be established, taking into account feedback, motivation to continue 

playing, and the path that we must follow. Furthermore, we must mention 

Flow’s theory by Csíkszentmjhályi, whose objectives are to get children’ joy 

and to progress properly. On the other hand, the difficulty and the duration 

of different levels are aspects to bear in mind to avoid monotony and 

boredom. So, the game has to include an exciting end and be challenging for 

them.  
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Following these steps, we will get to make our didactic programme, 

taking into account students’ motivation. For this reason, we must make use 

of different digital platforms such as CLASSDOJO, KAHOOT, PLICKERS 

and QUIZIZZ among others. 

 

 

3.2. Features of Gamification 

 

Amongst the most important features we must highlight the following 

ones: 

Ranking of users according to their achievements. 

Avatar/ team: This element allows student to build an identity. 

Limited time. The enough dose of tension may involve a kind of positive 

pressure that will let student stay alert and improve cognitive skills. This will 

lead to the increase of confidence and self-competence. 

Levels. They add sense of achievement and progress for the child, 

because they will let he/she be aware of challenges that he/she has faced, 

increasing his/her motivation. 

One of the key features of gamifications is to win rewards and 

achievements owing to the fact that they help to enhance positive self-

esteem. 

Feedback: The opportunity of getting feedback favours autonomy and 

reduces dropout. Through feedback student’s participation is increased. 

Cooperation. Game has always been a key element to work social skills. 

Thus, gamification gets to awaken among students the feeling of cooperation 

and at the same, they are able to achieve their individual goals. So this, along 

with rules of collective behaviour allow to develop sense of belonging so 

essential in the creation of learning communities.  

Virtual goods. This element increases student’s motivation to continue 

playing. It consists of rewards’ system and allows student his/her 

differentiation within a team. Virtual goods are the concretion of objectives 

that student is getting. Moreover, they are virtual rewards which satisfy the 

building of an identity and sense of achievement. 
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Challenges/tasks that users perform and progress towards defined 

objectives. 

 

 

4. GAMIFICATION IN EDUCATION 

 

What does gamificacion mean in relation to education? Foncubierta 

(2014) defined it as a tool for teachers: 

 

“It is a technique that teacher uses in the design of a learning activity, 

introducing elements of game (badges, time limited, points, etc.) and its 

thinking (goals, competitions, etc.) with the aim of enriching this learning 

experience, modifying students’ behaviour in the class.” (p. 10) 

 

On the other hand, Ong (2013) defines it as a technique to stimulate the 

students’ interaction with the teaching-learning process. Concretely, Ong 

highlights that: 

 

“Gamification is to generate creative and innovative states based on 

game mechanism to improve some competences and knowledges, using 

the tendency of human being towards the competition, game and 

stimulation of dopamine.” 

 

Currently, this methodology is very useful for teachers due to the fact 

that students demand the use of new technologies. For this reason, several 

videogames for children have appeared. With them, we not only increase 

student’s motivation, but also we favour cognitive development, mental 

agility, imagination, creativity and social relationships.  

Moreover, the gamified project must have an emotional element that 

involves a direct relation with the lived and emotional experience, improving 

social interaction and helping students’ affective development. Foncubiera 

et al. (2014) came to the conclusion that “what lacks of emotions does not 

catch out attention.” 
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So, we can conclude, according to Mora (2013), saying that gamification 

in education is not only playing but also we must work it as a learning 

activity with a pedagogical aim. 

To sum up, the most important aspect is that activities must fulfil the 

objective of promoting learning. 

 

 

4.1. Gamification in Physical Education 

 

With regard to gamification and Physical Education, we can find some 

researches that show good results. One of them carried out by Almirall 

(2016), who used gamification as a methodological strategy to develop 

healthy habits and acquisition of positive values with twelve years old 

children. He found a high level of satisfaction among students. Furthermore, 

in the same line, other experiences such as “play the game,” developed by 

Moguillot et al. (2015), evidenced that it is positive valued by students and 

motivation was increased.  

All of these experiences are motivating and increase students’ interest, 

leading to a higher engagement and participation. It is because of the 

emotions generated during gamification. These emotions, according to 

Miralles et al. (2017), have their foundation in actions and mind states which 

take place in players. As well, Fernández (2017) indicates the importance of 

emotions owing to the connection between motivation and feelings during 

game. 

Bearing in mind these facts, we can affirm that this methodological 

strategy improves emotional development in Physical Education. 

 

 

5. PRACTICAL PROPOSALS 

 

In this section, we are going to explain how to develop gamification in 

Physical Education. 
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First of all, a session to carry out in Infant Education stage will be 

explained. This consists of working Physical Education using new 

technologies, following a topic, in this case, the jungle. 

On the other hand, we are going to show how it is possible to work 

gamification in Primary Physical Education. These sessions are framed in 

the adventures of Don Quixote. 

 

 

5.1. Practical Proposal in Infant Education 

 

In this session, we are going to make use of a tool called ClassDojo. This 

platform helps teachers to manage the class in which teachers, students and 

families take part. Nowadays, it is one of the most successful tools for the 

promotion of educational gamification.  

So, during this session, while the activities are carried out, ClassDojo is 

used. With this, points are scored and observations of students are registered. 

Furthermore, this allows reinforcements both negative and positive to the 

students based on their behaviour in the session. It will help them to achieve 

points that will become prizes, which are stickers. If they fulfil all the 

objectives, they will receive a puppet related to the jungle.  

The teams of three people are formed between teacher and students. 

Each team has a colour and a monster on their table. Moreover, there is a 

large poster on the table with the names and objectives to fulfil. To facilitate 

that they understand the objectives, we make use of pictures. The objectives 

of scoring system are:  

 

I pay attention to the teacher. 

I work well with my team. 

I behave well in the activity. 

I perform the session correctly. 

 

When each objective is achieved, we put them a sticker next to the 

picture and the name at the end of the session. By doing so, children are 

aware of the objectives achieved and it motivates them to try to improve.  
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The name of the session is “The jungle.” It is divided into three parts: 

warming up, animated part or central part of the session and back to calm. 

 

5.1.1. Warming Up 

Before starting the session, teacher will put all the materials in the gym. 

Moreover, he/ she will decorate it with pictures to help student understand 

the motor story related to the jungle that we are going to carry out.  

Once they are in the gym, children sit forming a circle. To facilitate they 

understand how the jungle is, we are going to make use of a tablet with 

videos about it. These videos are going to explain where monkeys live, how 

they live, what they eat, etc. 

After this, students must be act like children who live in the jungle. 

Furthermore, they must overcome some challenges to achieve the main 

reward. A quiet song is sounding and little by little the intensity is increased. 

This song is the soundtrack of the film called Tarzan (You’ll be in my Heart). 

Following the rhythm of the music they do stretches. To encourage them, 

we can use the following examples: we are going to have a great day in the 

jungle, we start waking up so we are going to move our body. We stretch 

one arm, now the other and get off the tree. We stand up, we get our faces 

in the river, and we have to duck. We go up to the tree to get breakfast, what 

will it be? They’re bananas. We peel it and we can eat them.  

 

5.1.2. Central Part of the Session 

We are going to bring food to mum monkey: We divide the class into 

three groups and each group must place themselves behind a cone and run 

towards another cone. Each member of the group must run with a small ball 

which must be put within a box. The team with more balls wins the game.  

The following activity is called “do not make mistakes or you will wake 

up the beasts” There are hoops of different colours in the gym. Teacher has 

to explain them that they must move around the gym. When sounding the 

bell, teacher will say a colour and students will have to go towards this 

colour. If they go to a different colour, they will become beasts and will have 

to impede other teams can go to the hoop. 
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5.1.3. Back to Calm 

Dominoes of the jungle. In this game children will see all the monkeys, 

bananas, coconuts and palm tree. The pieces are distribuited, and in turns 

they must put the corresponding pieces.  

 

 

5.2. Practical Proposal in Primary Education 

 

The sessions that we are going to explain are based on “the adventure of 

Quixote.” Each session is developed in different places or contexts found in 

the book written by Cervantes. 

Each place has individual challenges and a cooperative challenge that 

they must overcome to improve the level. There are the following levels: 

 

 Initial level (learner). Whey he/ she wins a challenge. 

 Medium level (expert). When he/she wins two consecutive 

challenges. 

 Advanced level (professional). When he/ she wins three consecutive 

challenges. 

 Competent level (master). When he/she wins four consecutive 

challenges.  

 

Moreover, there are other parallel levels such as squire and knight, 

provided that player owns the card with the number one and achieves to 

maintain it a determined number of times: 

 

 Squire. He/she defends the numer 1 three consecutive times and 

he/she changes his/her number 1 for the number 27. 

 Knight. To become a knight, students must be a squire and once 

achieved the card number 1, they must defend it twice. 

 

As well, we must talk about the existence of different cards. We find the 

following ones: 
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 Challenge cards: These cards are distriubted between students 

 Cards of benefits. Once achieved, they are always used in the 

following session. They can be used in only one challenge. Once 

used, they are given back. For instance, the benefits may be: glasses 

of reduced sight, having another attempt, etc. 

 Cards of power. Students who personalize their avatar to carry out 

the adventure will be given a card of power. They can be used in the 

last challenge. These cards only can be used once to help their 

classmates to advance in the challenges. The possible benefits may 

be a protective shield, an extra life, etc. 

 

Before starting the session, students must understand and respect the 

following rules which give sense to the gamified project: 

 

 There are numbers from 1 to 27 (as many cards as students). 

 A card is distributed for each student. 

 The main goal is to get a card with the smallest number. In this case 

this is the number 1. 

 To achieve this goal, students must compete against other. In this 

way we can make progress during the adventure. 

 The challenge must be proposed by students whose number is the 

highest without having more than 5 numbers of difference between 

the smallest one and the highest one.  

 The student who wins the challenge will get the smallest number. 

On the contrary, if it is the person who wins the challenge, both will 

maintain the number. 

 If someone refuses to participate in the challenge, they will lose their 

number and this will be substitute for a higher number. 

 The challenges only can take place in a specific place. If someone 

challenges another person out of this place, he/ she will lose the 

number by another higher. 
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 After finishing the challenges, children will maintain their card, 

putting their position on the classification table. This card will be 

used again in the corresponding place.  

 

In the present adventure, class group has a board game that is placed on 

one side of the track (map with the places that Don Quijote travels) and a 

card (Don Quijote and Sancho Panza), in which it is visualized the journey 

that Don Quixote makes through the fields of Castilla, and where they can 

advance after overcoming the different challenges found in these places and 

go sticking the individual decorations with the sense of progress.  

Each place has different tests and a cooperative challenge that they must 

overcome to become a knight. Each stick is put on the correct place of the 

board game which makes reference to the popular games which have been 

chosen previously. 

At the beginning of the adventure, narration is carried out, building the 

adventure and guiding students. 

 

“The other day, a letter arrived me with a similar map like this that 

said: in the fields of Castilla there was a walking knight called Don Quijote 

de la Mancha and his friend and loyal squire Sancho Panza. They wanted 

to establish again the walking knighthood but they come across with many 

enemies. The same letter gives us hope, as long as the chosen group to save 

the walking knighthood accepts this challenge.” 

 

For this, you must pass through four places: the “windmills,” the 

“mysterious houses,” the “galley slaves” and the “armies” and each of them 

has different challenges (of skill, luck and cooperation).  

The adventure continues with an act and symbolic ritual in the game, 

which influences the development of the game as well as committing itself 

to helping Don Quixote de la Mancha with his enchantment. This is through 

reading for the entire class of “The Oath of the Knights.” It sets out the rules 

and rules on which this experience is based and that all players must assume: 
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“Everyone here, kneel and let me know that they commit themselves 

under strict oath to: respect all the aspirants and help everyone who finds 

me on the road and if they need my help, respect the rules of each of the 

places conquered, to safeguard the disposition of the material of the place 

of which it is guardian and I promise to make my the best while the quixotic 

adventure lasts.” 

 

For this reason, in each place we will find different challenges and 

students will be able to challenge each other to achieve the smallest number 

card. 

 

 

Session 1. Adventure of Don Quixote. The Windmills 

 

Warming Up 

Class group forms a circle to start this adventure with the narration 

explained previously. The story is based on the rules that they must respect. 

Then, all students kneel down to start the symbolic ritual explained before. 

All of them sit in front of the board game to explain the game. Then we 

put the pieces on the first place called “windmill.” Finally, we are going to 

explain the things that students are going to discover in this mentioned place. 

At the same time, the different challenges are put on the board game. 

 

“They discovered several windmills that Don Quixote confused with 

giants, fighting against them. So, once they arrived this place, you will have 

to beat giants and say the challenge chosen.” 

 

Central Part of the Session 

Class group in a circle and hands back. The challenge cards are 

distributed randomly to everyone. Having the challenge cards, at the sign of 

“adventure of Don Quixote,” they have to look at their cards to start to 

challenge each other, respecting the rules. 

 

Complimentary Contributor Copy



C. Honrubia Montesinos, P. Gil Madrona, Y. González López et al. 74 

 Battle between knights in gymnastic benches using a ball. It consists 

of knocking down the opponent. The one who knocks down the 

opponetnt 3 times wins the challenge. 

 The hoop. They will throw a ring 3 times per turn. After adding all 

the throws, the player who has most throws wins. 

 Dice. It is a challenge which depends on the luck. The person who 

achieves the highest number wins the challenge. 

 

Back to Calm 

Classification table. We share the difficulties found, aspects to improve 

and technical and tactical aspects. 

 

 

Session 2. “The Giants” 

 

Warming Up 

Class group sits in front of the board game. We do not move the piece. 

The challenges that they will face in this place will be more difficult. For 

this reason, this session is called “ the giants.” 

 

Central Part of the Session  

Class group in circle and each child has a card got in the windmills. 

In this new place, players have to challenge each other. We find the 

following challenges: 

 

 Battle among knights with tyres and pike. It consists of knowing 

down the opponent. The player who wins three times is the winner 

of the challenge. 

 Battle between knights in a circle using a pike. It consists of taking 

the opponent out. The player who gets it three times is the winner.  

 The following challenge is the same but the circle is smaller than in 

the previous one. 
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 In this challenge, it all depends on the luck. It is played between 

three players. We will give them three bags where there is a card in 

each bag. The child with the highest card wins the challenge.  

 Students will have to work in a cooperative way with the aim of 

achieving ten consecutive liftings. To do this, they will have a ball 

and a blanket. 

 

Back to Calm 

Classification table. We share the difficulties found, aspects to improve 

and technical and tactical aspects.  

 

 

Session 3. “The Mysterious Houses” 

 

Warming Up 

Class group sits in front of the board game. The piece of the game is 

moved towards the next place called “mysterious houses.” 

Continuing his adventures, Don Quxote was hosted in different houses, 

but he thought they were castles. For this reason, he did not want to pay for 

them. So where he was hosted, strange things happened.” 

Now, you must put the challenges on the corresponding place and 

explain each one. 

 

Central Part of the Session 

Class group forms a circle and each child has the card got previously in 

“the giant windmills.” 

In the mysterious houses, participants have to challenge between them 

and overcome the cooperative challenge.  

 

 Different objects will have to be launched, trying that they land in a 

drawn target. Each player has three attempts and all of them are 

taken into account. 
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 This challenge is similar to the previous one. Students launch 

objects against a cone. Each student has three attempts and the 

winner is the player who hits the cone most. 

 Children hide their hand back and then they show the fingers they 

want. After this, children have to try to guess if the sum of fingers 

will be even or odd numbers. So the winner depends on if the total 

sum is even or odd.  

 In this challenge, students work cooperatively with the common aim 

of moving the ball from a specific place to a different one without 

the ball fail. They will work in groups of six students. To do this, 

each group has a rope and a ball. 

 

Back to Calm 

Classification table. We share the difficulties found, aspects to improve, 

and technical and tactical aspects.  

 

 

Session 4. “The Galley Slaves” 

 

Warming Up 

Class group sits in front of the board game. The piece of game is moved 

towards the third place called “the galley slaves.” The challenges must be 

put on the corresponding place and we must explain each one. 

 

Central Part of the Session 

Class group forms a circle. Each child has a card which was got in the 

previous place called “the giant windmills.” 

In “the galley slaves” place, students have to challenge each other and 

overcome the cooperative challenge.  

 

 In this first challenge, players have to knock down an arch formed 

by two cones and a pike. Each one has three attempts. The winner 

is the player who knocks down the arch most times.  
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 The two opponents are separated from a distance of five metres. One 

of them has three balls and tries to hit the opponent with the ball. 

Each contact between the ball and opponent is a point and at this 

moment the roles are changed.  

 Even and odd numbers with marbles. Children hide marbles in their 

hands. Then, they take the marbles they want. After this, students 

have to try to guess if the total number of marbles between the two 

students is either an even or odd number.  

 QR code. It consists of a cooperative challenge. They will have to 

solve QR code about the book of Don Quixote. There are seven 

different codes and the group must choose one of them. The group 

which chooses the correct answer among the three possible ones 

wins the challenge. 

 

Back to Calm 

Classification table. We share the difficulties found, aspects to improve, 

and techincal and tactical aspects.  

 

 

Session 5. “The Armies” 

 

Warming Up 

Class group sits in front of board game. The piece is moved towards the 

third place called “ the armies.” 

 

“With his horse and his squire Sancho, Don Quixote saw the army of 

his enemy Alifanfarón de la Trapobana, who advanced through a dust 

cloud. As well, Don Quixote fought against a flock of sheep, and the 

pastors started to throw stones. So, different groups will fight and you have 

to avoid they throw stones.” 

 

We must put the final challenge on the corresponding place. In this final 

challenge, students work cooperatively to achieve the objective. 
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Central Part of the Session 

There are groups of six people. Each member of the group has a card 

(from 1 to six).  

The teams only have a challenge which is the last one. 

 

 Two groups are separated from a distance of five metres. One of 

them has balls, concretely three balls per member. They have to hit 

the opponent team within the limited space. When students hit any 

member of the opponent team, it is a point for the team and they 

have to change the roles. The team with the highest score wins the 

challenge. 

 

Back to Calm 

Classification table. We share the difficulties found, aspects to improve, 

and techincal and tactical aspects.  
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ABSTRACT 

 

In the original method of distance learning by exam (DLE) students 

can improve their exam papers many times in order to increase the exam 

grades. Didactic Encouragement included in the feedback has a motivating 

function. Previous quantitative analysis of the results of experiment 

provided evidence for a larger, though not as large as assumed in the 

hypothesis, motivation of Polish students of pedagogical faculties to 

improve their exam papers when they received a didactic encouragement 

than they did not receive such encouragement during DLE process. Current 
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complementary quantitative analysis confirmed that: 1) Motivational force 

of didactic encouragement was limited mainly by large percentage of 

students not attempting to improve their exam papers; 2) Didactic 

encouragement was more effective than prior information about the 

possibility of multiple improvements of exam papers suspended on the 

university website. Conclusions of both quantitative investigations 

determined a context for qualitative research based on interviews and 

observations which showed that: 1) Correctly selected and properly 

formulated other information included in the feedback enhance didactic 

encouragement; 2) The correct selection and formulation of other 

information requires an individual approach of the teacher to each student 

and in-depth knowledge about him; 3) Information about the exam grade 

given in the feedback may increase the strength of didactic encouragement 

when the student has an internal motivation to achieve a higher grade; 4) 

The e-mail allows to create strong emotional ties between the teacher and 

the learner and can be an encouragement in itself, although it may be 

ineffective tool in the case of students with low level of internet or 

document literacy. Future empirical investigations should focus on: 1) 

Determining the influence of the particular types of telecommunications 

means used in DLE process on the effectiveness of didactic 

encouragement; 2) Finding more effective ways to provide students with 

prior information about possibility to improve their exam papers in order 

to increase the exam grades; 3) Developing rules for selection and correct 

formulation of additional encouraging content. 

 

Keywords: didactic encouragement, feedback, distance learning by exam, 

e-mail, motivation 

 

 

INTRODUCTION 

 

Theoretical Basis of Study 

 

Distance learning is learning at a distance “involving implementation of 

various technological applications” (Bušelić 2012, 24), characterized by 

“physical separation between the learner and the instructor or learning 

material/content” (Roubides 2017, vii). Its form is correspondence education 

including “modes of education using printed material delivered by post 

and/or other tools for bridging the distance” (Carlson et al. 2016, 105) and 
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overcoming the distribution barriers (Carlson et al. 2016). Moreover, the 

feature of correspondence education is asynchronous (Korzan 2003), i.e., “a 

time-lag between sending a message and receiving a reaction” (Van der Meij 

and Boersma 2002, 190). Interaction between the teacher and the student is 

usually initiated by the student (Korzan 2003).  

Thanks to these attributes, e-mail technology helps in motivating the 

learner to intellectual engagement (Merrow 2001) and greater activity in the 

process of acquiring knowledge and skills (Brophy 2004; DeBard and 

Guider 2000), which is important because the learning process is ineffective 

when students are just its passive observers (Hesketh 1997). Furthermore, 

thanks to the durability of the written word, e-mails “can improve ‘reflective 

and critical thinking’” (Overbaugh 2002, 119). The Exchange of e-mails 

causes that the mutual relations of the teacher and the student tighten, which 

helps the teacher not only effectively support the student in acquiring his 

knowledge and skills in a specific subject, but also to change his attitudes 

and behaviors limiting learning (Kim 2008), e.g., by the appropriate choice 

of the strategy to overcome barriers appearing in students with low levels of 

will and self-regulation in the case of difficult educational material. (Van der 

Meij and Boersma 2002; Overbaugh 2002). The teacher can provide learners 

via e-mail with content that increases their self-confidence and self-esteem 

(Davenport 2006), helps to combat their reluctance to learn specific issues 

(Lewandowski 2015) and improve their psychological comfort (Zuboff 

1988), e.g., by placing personal content in the form of description of your 

own experiences or feelings (Clingerman and Bernard 2004).  

Although the literature studies prove the effectiveness of both individual 

and group e-mails, “studies specifically investigating differences between 

the effects of the two have found more positive impact in the former” (Kim 

2008, 195), especially in the area of increasing motivation and self-

confidence of learners (Kim and Keller, 2008). Therefore the content of the 

e-mail addressed to the student should be formulated taking into account 

specific purposes and unique contexts of learning and teaching (Cifuentes 

and Shih 200; Kim 2008). Such personalization also favors the development 

of the learner’s personality (Lewowicki 1997).  
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In the process of learning via e-mail high quality feedback is “one of the 

most important things you can do to help your students learn” (Naylor at al. 

2014, 3) understood as “actions taken by an external agent to provide 

information regarding some aspect(s) of one’s task performance” (Kluger 

and DeNisi 1996). Researchers confirmed the high didactic effectiveness of 

feedback in school education, effect size = 1.1 (Hattie 1999; Hattie and 

Timperley 2007), although they showed that 2/3 of the feedback increases 

the effectiveness of learning, while 1/3 of the feedback reduces it (Lipnevich 

and Smith 2008). Gibbs and Simpson (2005) noted that the feedback should 

focus on the student’s results and not on his characteristics. John Hattie 

defined the goals of the teacher’s feedback: “direct attention to relevant tasks 

or outcomes; (…) energize task performance; (…) motivate individuals to 

persist in their activities through time; convey normative information by 

suggesting or specifying what level of performance the student could be 

expected to attain” (Hattie 1999, 11) and stressed that it has “dramatic effects 

on the development of self-efficacy, which in turn affects the choice of 

difficulty of goals” (Hattie 1999,11). In addition he warned, that “feedback 

without goal setting is less effective, and goal setting without feedback is 

ineffective” (Hattie 1999, 11). The didactic effectiveness of feedback is 

provided by: its shaping content, more helpful than the summary content 

(Pokorny and Pickford 2010), timeliness, constructiveness, specificity, and 

continuity (Scott 2014), provided examples (Finn et al. 2018), and credibility 

of the teacher (Poulos and Mahoney 2008). The teacher may lose credibility, 

e.g., when students feel the frustration caused by the inconsistency of 

feedback with grades (Brown 2007). Naylor et al. (2014, 3) believe that 

“timely, detailed feedback (…) helps people learn more effectively by 

providing a clear sense of where they are and what they have to do to 

improve.”  

Although most learners declare the need for feedback, because they 

consider it a factor having the greatest impact on the verification process, 

some people take its content negatively and interpret as a lack of respect for 

them (Taggart and Laughlin 2017). If the content of the feedback is not 

helpful enough or the learners do not know how to use it, they remain 
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indifferent to it (Doan 2013). Too high frequency of feedback may also have 

a negative impact on the task (Lam et al. 2011).  

Considering four levels of feedback: 1) Performing the task; 2) 

Processes that allow you to complete the task, e.g., mistakes, detection 

strategy or understanding; 3) Self-regulation; 4) Self-evaluation and 

emotional reactions dependent on personality, Hattie and Timperley (2007) 

argue that the best improvement of individuals is connected with the levels 

of processes and self-regulation, while the least effective are actions at the 

level of self-evaluation. Regardless of the consideration level, only the 

correct feedback is motivating, while the incorrect feedback or lack of it may 

be demotivating (Nadeem and Nadeem 2013).  

Motivating to learn requires the use of an appropriate didactic strategy 

and techniques of external reinforcement (Stipek 1966, Wery and Thomson 

2013) both in the sphere of internal motivation and in the sphere of external 

motivation. Internal motivation should be understood as “the doing of an 

activity for (…) inherent satisfactions rather than for some separable 

consequence” (Ryan and Deci 2000, 56) “because it is inherently interesting 

or pleasant” (Ryan and Deci 2000, 55). In contrast, external motivation is 

the driving force of human action more often than internal motivation and 

has an instrumental value related “to doing something because it leads to a 

separable outcome” (Ryan and Deci 2000, 55).  

“Child learners make unconscious decisions regarding the new 

knowledge that they internalize and make unconscious connections to their 

life experiences and prior knowledge” (McDonough 2013, 348), while adult 

learners “make conscious decisions regarding the self-directed learning in 

which they participate” (McDonough 2013, 348) taking responsibility for it. 

Adults’ motivation to learn is internal and requires successfully completed 

tasks, which means that adults must understand what are the purpose and 

practical application of the knowledge acquired by them (Knowles 1984).  

An important motivating element of feedback can be encouragement, 

which encourages learners “to build that person’s self-esteems, self-

confidence, and feeling of worth” (Dinkmeyer and Eckstein, 1995, 16) and 

“aids the individual to move from a philosophy that suggests ‘I can’t’ to the 

more productive ‘I will’” (Dinkmeyer and Losoncy 1980, 65). However, the 
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effectiveness of encouragement depends on many factors including the 

individual characteristics of the student, e.g., the encouragement to continue 

education at a higher level of advancement is more effective in the case of 

people whose parents have a lower level of education (Alcott 2017).  

It has been shown that the important factor for the effectiveness of the 

method of distance learning of exam may be “motivating encouragements, 

given by the instructor to persuade students to improve their exam papers 

and to obtain higher grades of them” (Lewandowski 2015, 235). 

The definitions and typologies of the encouragements described in the 

literature of subject are not conclusive, e.g., conceptual relations between 

the terms encouragement and praise have not been established until today. 

The encouragements are often identified as the positive answers referring to 

the student’s efforts or the characteristics of his work, which “give no 

information regarding its value or implications of student status” (Hitz & 

Driscoll 1989, 3), whereas praise is defined as “favorable interpersonal 

feedback” (Baumeister et al. 1990, 131) used “to commend the worth of or 

to express approval or admiration” (Brophy 1981, 5), e.g., after the end of 

the task or after its proper execution (Dreikurs et al. 1998). In this approach, 

praises as opposed to encouragements “place a judgment on the student, and 

give some indication of the student’s status in the group” (Hitz & Driscoll 

1989). On the other hand, Hitz & Driscoll (1989) equate effective praise and 

an encouragement.  

Effectiveness of praise is a complex issue (Lipnevich and Smith, 2008). 

It can strengthen desired behaviors, motivate, increase pupils’ self-esteem 

and as a result affect the performance of the task (Dev 1997).  

Rewards can also motivate and encourage. Deci at al. (2001) warn, 

however, that material rewards and verbal rewards may also weaken internal 

motivation but they do not affect in the case of boring task because they do 

not increase the student’s interest in this task. 

Although the assessment also does not always motivate to learn, 

evaluation strategies with high didactic effectiveness are known, e.g., 

“balancing accuracy-based and effort-based grading, using self/peer 

evaluation, curtailing curved grading and exercising skepticism about the 

meaning of grades” (Schinske and Kimberly 2014, abstract). The assessment 
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should inform the learner “about what they should be learning and how they 

should go about it” (Boud 1995, 37). You should also properly formulate its 

content, especially the words belonging to the so-called “final vocabulary” 

of the human, such as “thin, flexible and ubiquitous terms, e.g., good, right, 

beautiful and thicker, more rigid and more parochial terms, e.g., professional 

standards, decency, progressive, rigorous, creative” (Rorty 1989, 73). “In an 

act which involves judgement, we use judgemental language. Ironically, it 

is this which creates much of the difficulty. We judge too much and too 

powerfully, not realising the extent to which students experience our power 

over them” (Boud 1995, 43).  

Students who receive feedback with grade and comment tend to pay 

attention mainly to the assessment and to omit the comment or to treat it as 

an explanation of the assessment (Butler and Nisan 1986). Teachers’ 

comments in the form of encouraging words can contribute to the students’ 

achievements rather than grades (Page 1958).  

Lipnevich and Smith (2008) showed as follows: 1) The most effective 

form of feedback on all four levels of its consideration is detailed description 

that does not include praise and grades; 2) Grade in detailed feedback 

reduces its effectiveness; 3) Grades can be helpful in the absence of other 

options, then they can be used with other forms of encouragements. Hattie 

and Timperley (Hattie 1999, Hattie and Timperley 2007) noted, that the 

effectiveness of feedback is the highest when it contains clues (e.s. = 1.10) 

and reinforcement (e.s. = 0.94). Less effectiveness has remediation 

combined with feedback (e.s. = 0.65), diagnosis feedback (e.s. = 0.52), 

student evaluation feedback (e.s. = 0.42), corrective feedback (e.s. = 0.37), 

and extrinsic rewards (e.s. = 0.37). Weak effect gives feedback with 

punishment (e.s. = 0.20) and praise (e.s. = 0.14). The didactic effectiveness 

of feedback provided with the help of computer technology is characterized 

by the average strength of the effect (e.s. = 0.52). 

The concept of encouraging, in the broad sense of this word, is 

understood as treatments performed in order to persuade individual persons 

or a group of people to voluntarily adopt specific attitudes or take, abandon, 

continue specific actions. Didactic encouragements are used in the field of 

didactics. They serve to achieve educational purposes such as: acquiring 
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knowledge, skills, competences, upbringing, personality development, 

development of mental efficiency and cognitive abilities, etc.  

The subject of quantitative and qualitative studies described in this 

Chapter is didactic encouragement to multiple improve the exam papers in 

order to multiple increase the exam grades, placed in the feedback and sent 

to the learners in the process of distance learning by exam.  

 

 

Role of Didactic Encouragement in the Method of Distance 

Learning by Exam 

 

The method of distance learning by exam (DLE) is complementary to 

the method of traditional learning and combines the function of a 

conventional exam that measures the effectiveness of education at a certain 

stage and in a specific scope with the function of acquiring knowledge and 

skills by the student. The main task of the teacher using this method is to 

guide the student and provide him with such context of learning that in the 

exam process he would be able and like to fill his educational gaps as well 

as deepen and expand possessed cognitive resources. Realization of this task 

is possible thanks to the multi-stage nature of the DLE process, in which the 

student send to the teacher the subsequent versions of his exam paper 

improved under the influence and in accordance with feedback. Exchange 

of correspondence between the teacher and the student takes place using 

telecommunication tools.  

Figure 1 presents the graphical interpretation of the idea of DLE method. 

A student using telecommunication tool provides the teacher with his exam 

paper prepared outside classroom (1st EP version). The teacher read it, 

evaluates (descriptive and by grade), develops the way of directing the 

student in his further exam process and then provides him with feedback. 

Each feedback contains: 1) Proposed grades for the paper (and for exam); 2) 

Describing of the mistakes and lacks noticed in the paper; 3) Guidelines on 

how to improve and supplement it; 4) Encouragement to improve the paper. 

After receiving feedback, the student makes a choice: either does not 

improve his paper and increase the exam grade, or improves paper, and then 
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send its second version (2nd EP version) to the teacher for assessment. The 

teacher analyzes the amendments made by the student, reevaluates the paper, 

verifies the previously adopted strategy of directing student in his exam 

process and then formulates another feedback in which he encourages the 

student to further improve his paper. The student decides again whether to 

finish his exam at the 2nd EP version, or continue the attempts to perfect the 

paper and prepare its third version (3rd EP version). In this way, the student 

can send the next, improved versions of his paper for assessment any number 

of times, until he receives the maximum or satisfactory grade, the paper 

reaches the level satisfying the student or the deadline for submitting papers 

expires.  

 

 

Figure 1. Conceptual diagram of the DLE method. Authors’ elaboration. 

 

Current Studies as a Continuation of Earlier Studies 

 

During the pedagogical experiment carried out in the academic year 

2012/2013 there was conducted quantitative research (Preliminary 
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Quantitative Study) in which the following hypothesis was partially 

confirmed: “Students who learn by method of distance learning by exam, 

additionally encouraged to raise their exam paper grades, show significantly 

greater motivation for activities in this field, than students who are not 

encouraged” (Lewandowski 2015: 231). In summary of analysis it was 

written that “This motivation was however not much higher as it was 

hypothetically founded” (Lewandowski 2015: 234). Further qualitative 

studies were then recommended: “one should consider what 

encouragements to apply and how to encourage individual students, to make 

motivating force greater (so that more people attempted to obtain the 

maximum grade)” (Lewandowski 2015: 235). 

The considerations in the recommended scope were taken in this 

Chapter. They are divided into two parts. The first one entitled Methodology 

of the 1st Quantitative Study presents a complementary quantitative analysis 

of the results of the Preliminary Quantitative Study. The conclusions of both 

of them create the context of qualitative research described in the second 

part entitled Methodology of the 2nd Qualitative Study.  

 

 

Figure 2. Diagram of preliminary and current studies on didactic encouragement in DLE 

process. Authors’ elaboration. 

Figure 2 shows relationships between three studies on didactic 

encouragement. The results of the Preliminary Quantitative Study (P-QnS) 

and 1st Quantitative Study (1st QnS) determined the scope of the 2nd 

Qualitative Study. The P-QnS study was described earlier (Lewandowski, 

2015), while the 1st QnS and 2nd QlS (highlighted in bold print) are the 

subject of consideration presented in this Chapter. 
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METHODOLOGY OF THE 1ST
 QUANTITATIVE STUDY 

 

Participants 

 

The participants of the study were the participants of pedagogical 

experiment and P-QnS, N=69. They were the first-year students of 

pedagogical faculties of one of Warsaw’s universities and took the IT exam 

using DLE method. All of them were asked to develop the exam papers in 

the form of didactic presentation project (P). Some participants in addition 

to P project developed the skills test project verifying knowledge of any MS 

Office program (T). There were analyzed projects of Ps and Ts submitted on 

time, which received the first positive notes (NP=56, NT=46). In both groups 

NP and NT the percentage of women was 96%, while the percentage of men 

accounted for 4%. 

Two subgroups of students were selected in the NP group: PEn subgroup 

of nPEn=34 (61% of NP) students to whom didactic encouragement was 

addressed and PNEn subgroup of nPNEn=17 (30% of Np) students to whom it 

was not addressed. Moreover didactic encouragement was not addressed to 

five participants (9% of Np), who in the first attempt to submit their Ps 

received a maximum grade of 5.0. 

Two subgroups of participants were also selected in the NT group: TEn 

subgroup of nTEn=28 (61% of NT) students to whom didactic encouragement 

was addressed, and TNEn subgroup of nTNEn=12 (26% of NT) students who 

did not receive it. Didactic encouragement was not send to six people (13% 

of NT), who in the first attempt of their Ts submitting received the maximum 

grade of 5.0. 

 

 

Procedure of Study 

 

The 1st QnS was conducted in the term of real didactic DLE process. 

The students were passing the exam of Information Technology, which they 

were learning during one semester in computer lab rooms. 
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The process of DLE lasted from the middle of the semester to the last 

day of the exam session. From the beginning of the semester students could 

familiarize themselves with the exam requirements suspended on the 

university website. They contained: 1) List of formal and substantive 

requirements for P and T exam projects; 2) Examples of standard P and T;  

3) Didactic information i.e., the information that all students can improve 

many times their P and T projects in order to rise the exam grades. These 

exam requirements were also discussed at the first meeting in the computer 

laboratory.  

Each exam project of P and T was verified by the teacher in terms of its 

formal correctness (1st stage), and then assessed in terms of substantive 

value (2nd stage). 

If formal irregularities were found in the first stage, the student received 

feedback with a request to correct formal mistakes and supplement formal 

defects under the pain of negative exam grade. Formally correct projects 

were qualified for the 2nd stage of the substantive evaluation reflected by 

the grade. The first positive grade (FPG) gave the student the opportunity to 

make attempts to improve the substantive value of the project and raise then 

exam grade. The student could improve many times their P and T projects 

at both of stages of their verification. The subject of the study were projects 

improved in the 2nd stage of DLE process from their FPGs to their ultimate 

positive grades (UPGs). 

The student could receive for his P and T projects one of the following 

grades: 2.0 (negative) or 3.0, 3.5, 4.0, 4.5, 5.0 (positive). The ultimate 

positive grade of exam (UPGEx) was the arithmetic average of the ultimate 

positive grade for P (UPGP) and the ultimate positive grades for T (UPGT).  

Feedback directed to participant in the 2nd stage of DLE included: 1) 

The grade of each current version of his project; 2) Justification of the 

project grade; 3) The proposition of UPGEx; 4) Instructions regarding the 

scope and the way of project improving: in text form for T, and in text and 

graphics form for P. Moreover the teacher sent a didactic encouragement to 

some of the participants who obtained at least one FPG lower than the 

maximum (FPG < 5.0). The encouraged people formed En group. The 

content of didactic encouragement normally was a message formulated 
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according to scheme: if you made described corrections and additions, the 

work would have a chance for a higher grade. In some cases, the feedback 

also included the additional encouraging contents that, in the teacher’s 

belief, could increase the strength of the didactic encouragement. Didactic 

encouragement and additional encouraging contents were not sent to the 

other participants of the study. People who are not encouraged formed NEn 

group.  

The teacher assessed the substantive value of each P and T project taking 

into account didactic effectiveness and correctness of it and the student’s 

skills to use the MS Office programs.  

The study used the technique of analysis of documents in the form of  

e-mail correspondence between the students and the teacher and the form 

with a set of grades. 

 

 

Research Tools 

 

Electronic mail, form of grades. 

 

 

Main Confounders 

 

1. Scholarship systems. 

2. Level of student’s prior-knowledge. 

3. Various motivations of participants for studying. 

4. Personal situation of student. 

 

 

The Purpose of the Study 

 

The comparing of the effectiveness of didactic information and didactic 

encouragement in the aspect of encouraging students to improve their exam 

projects and raise the exam grades. 
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Research Questions  

 

1. Did didactic information effectively encourage students to improve 

their exam projects in order to rise the exam grades?  

2. Did didactic encouragement encourage students to improve their 

exam projects and rise their exam grades more effectively than 

didactic information?  

 

 

Results and Their Analysis 

 

The results of the study gathered in the Table 1 were analyzed in the 

context of the research questions. 

Analysis of the results are described in the sequence of research questions. 

 

1. Did didactic information effectively encourage students to improve 

their exam projects in order to rise the exam grades?  

 

Table 1. The results of 1stQnS (MEx on the basis of paired sample test) 

 

 Increase of 

average group exam grade 

MEx 

Percentage of people 

not attempting to raise their FPGs 

P T MEx_PT P T MNR_PT 

En subgroup 

FPG  4.5 

0.41*  

SD = 0.50 

nPEn = 34 

0.68*** 

SD = 0.75 

nTEn = 28 

0.55 
38% z nPEn 

nPEn- = 13 

46% z nTEn 

nTEn- = 13 
42% 

NEn subgroup 

FPG  4.5 

0.15**  

SD = 0.34 

NPNEn = 

17 

0.13**** 

SD = 0.31 

NTNEn = 12 

0.14 
72% z nPNEn 

nPNEn- = 14 

83% z nTNEn 

nTNEn- = 10 
78% 

Difference  

DMEx =  

MEx-En-ME-NEn 

0.26 0.55 0.41 34% 37% 36% 

* tP(39) = 4,675, p < 0,001; ** t(16) = 9,345, p<0,001;*** tT(27) = 4,800, p < 0,001; 

****tT(11) = 1,393, p > 0,1.  
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Among participants of NEn group (receiving didactic information and 

not receiving didactic encouragement), the average increase of their exam 

project grades MEx-NEn (from FPG to UPG) achieved as a result of their 

improvement was only 0.15 grade for Ps and 0.13 grade for Ts (the average 

group increase of their exam project grades MEx-NFn-PT was 0.14). 

Both of NEn subgroups (PNEn and TNEn) were characterized by very 

high percentages of people who did not make any attempt to increase their 

FPGs, respectively 72% and 83% (the average group percentage of students 

who did not improve their Ps and Ts and not increase the FPGs was MNR-PT-

NEn = 78%). 

Didactic information turned out to be a little effective motivating tool 

because it encouraged students to improve their exam projects in order to 

increase the exam grades to a small extent. 

 

2. Did didactic encouragement encourage students to improve their 

exam projects and rise their exam grades more effectively than 

didactic information?  

 

Participants from En group receiving didactic information and not 

receiving didactic encouragement raised their exam grade by an average of 

RR-PT = 0,41 grade more than people from the NEn group receiving didactic 

encouragement only. The average grade in PEn subgroup was about  

DMex-P = 0.26 grade higher than the average grade of these projects in PNEn 

subgroup. In the case of T, the analogous difference of the means was over 

twice larger and amounted to DMex-T = 0.55 grade.  

In the case of the PEn subgroup the average increase of the exam project 

grades MEx-PEn was 0.41 and was almost three times higher than the 

analogous average increase MEx-PNEn = 0.15 grade characterizing PNEn 

subgroup. In TEn subgroup the average increase of the exam project grades 

MEx-Ten = 0.68 and was over five times higher than the analogous average 

increase MEx-TNEn = 0.13 grade in TNEn subgroup.  

Persons who did not make attempts to improve their exam projects in 

order to increase their exam grades constituted 42% of persons receiving  
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didactic information and didactic encouragement, and 78% of people 

receiving didactic information only. The students who did not raise their 

grades of Ps constituted 38% of participants of PEn subgroup and 72% of 

participants (almost two times more) of PNEn subgroup. Similarly, the 

percentage of students of TEn subgroup not attempting to raise their grades 

of Ts amounting to 46% was almost twice smaller than the percentage of 

students who resigned from such attempts in TNEn subgroup (83%). 

The results of quantitative research showed much greater effectiveness 

of didactic encouragement than didactic information. This was confirmed by 

higher exam grades received by students subjected to didactic information 

and didactic encouragement (on average by 0.41 grade) than exam grades 

obtained by students subjected to didactic information only. Furthermore a 

much higher percentage of participants receiving didactic information and 

didactic encouragement than the percentage of persons receiving didactic 

information only attempted to improve their exam projects (by 36 p.p.). 

You should also pay attention to the high percentage of people (42%) 

who received didactic information and didactic encouragement and did not 

make attempts to improve their projects in order to increase the exam grades. 

The results of both quantitative studies: P-QnS and 1st QnS determine 

the following context of the 2nd QlS study: 

 

1. Didactic encouragement effectively encourage 58% of students to 

make attempts to improve their exam projects and raise the exam 

grades, but a large percentage of encouraged students (42%) do not 

answer them at all. 

2. Didactic encouragement encourage students to make attempts to 

improve their exam projects and increase the exam grades much 

more effectively than didactic information. 

3. Didactic information is not very effective tool for encouraging the 

students to try to improve their exam projects in order to raise the 

exam grades. 
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METHODOLOGY OF THE 2ND
 QUALITATIVE STUDY 

 

The research focused mainly on didactic encouragement. Didactic 

information was only the subject of supplementary considerations due to its 

low encouraging effectiveness confirmed in 1stQnS. 

 

 

Purpose of the 2nd QlS 

 

The purpose of the 2nd QlS was to determine some of the regularities, 

that teacher should follow during the process of DLE, to increase the 

effectiveness of didactic encouragement. 

 

 

Research Questions 

 

In order to achieve the purpose of the study the following research 

questions were formulated:  

One main research question (MRQ):  

 

What factors affected the effectiveness of didactic encouragement?  

 

And three specific research questions (SRQ): 

 

1. In what cases did the students subjected to didactic encouragement 

not start the process of improving any of their exam projects 

(FPGEx=UPGEx)? 

2. In what cases did the students subjected to didactic encouragement 

improve their exam projects until the maximum exam grade was 

obtained (UPGEx=5.0)? 

3. In what cases did the students subjected to didactic encouragement 

start improving their exam projects, but interrupted it without 

getting the maximum exam grade (UPGEx<5.0)? 
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Potential Confounders 

 

1. Scholarship systems. 

2. Level of student’s prior-knowledge. 

3. Various motivations of participants for studying. 

4. Personal situation of student. 
 

 

Participants 

 

The 2nd QlS study covered the students selected from the participants of 

1stQnS study and forming PTEnI group (nPTEnI=23) who: 1) Submitted P and 

T exam projects; 2) Obtained FPG of at least one of their projects at the level 

lower than the maximum grade (FPG<5.0); 3) Were encouraged to increase 

this grade; and 4) Agreed to give interviews after the exam process. 

The PTEnI group was divided into three subgroups: A, B, C: 

 

1. Subgroup A (nA=7) was created of participants who did not attempt 

to increase their FPGs. Analysis of A subgroup research results 

provided the responses to SRQ1. 

2. Subgroup B (nB=9) was created of participants who attempted to 

increase their FPGs of at least one of the projects and obtained the 

UPGEx at the maximum level (UPGEx=5.0). Analysis of B subgroup 

research results provided the responses to SRQ2. 

3. Subgroup C (nC=7) was created of participants who attempted to 

increase the FPGs of at least one of the projects but stopped them 

finishing the exam process with a grade lower than the maximum 

(UPGEx<5.0). Analysis of C subgroup research results provided the 

responses to SRQ3. 

 

 

Procedures 

 

The study was carried out using the technique of analysis of document 

in the form of e-mail correspondence collected during P-QnS study, 
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individual interviews with participants of PTEnI group and observation of 

the students in a computer laboratory. 

Students of each subgroup answered the same main questions (MQs). 

Moreover, some of them were asked supplementary questions (SQs). 

The participants of A subgroup were asked two MQs:  

 

1. What caused you not to try to improve your projects and increase 

your exam grade?  

2. What could persuade you to make an attempt to improve your 

projects? 

 

The participants of B subgroup were asked one MQ:  

 

1. What caused you to try to improve your projects and increase their 

grades? 

 

The participants of C subgroup were asked three MQs:  

 

1. What caused you to try to improve your projects and increase the 

grades of them?  

2. Why, despite the fact that your attempts were successful, did you 

not continue them until you got the maximum grade of 5.0?  

3. What could persuade you to continue your attempts until you get the 

exam grade at the maximum level? 

 

The study covered a part of DLE process from the moment of receiving 

by student the FPG until obtaining by him the UPG. Additional information 

was provided by observations of students conducted by teacher in a 

computer laboratory. 
 

 

Research Tools 

 

Electronic mail, interview questionnaires, notebook for recording 

observations, voice recorder, form of grades. 
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THE RESULTS OF THE STUDY AND THEIR ANALYSIS 

 

The results of the study are presented separately for each of the A, B, C 

subgroups in the following order: 1) Table with data on DLE process of 

participants of the subgroup important from the point of view of MQs and 

SQs; 2) Descriptions of interviews with subsequent participants (Pts) 

containing characteristics of the pedagogical encouragement and its contexts 

(En) specified in the feedback and descriptions of answers given by 

participants to MQs (A-MQs) and SQs (A-SQs). After the presentation of 

all research results, their analyzes were included. 

 

 

Subgroup A 

 

Table 2. Data on DLE process of participants of subgroup A 

 

No 
Participant’s 

code 

In which attempt did the project meet the 

formal conditions and obtain FPG  3.0? 
FPG FPGEx = 

UPGEx 
P T P T 

1. Pt1 2 2 3.0 4.0 3.5 

2. Pt 3 1 1 4.0 4.0 4.0 

3. Pt 7 1 1 3.5 3.5 3.5 

4. Pt 26 2 3 3.5 3.5 3.5 

5. Pt 29 1 1 3.0 4.0 3.5 

6. Pt 42 1 1 3.5 3.5 3.5 

7. Pt 53 2 2 3.0 4.0 3.5 

 

Pt1 

En. Didactic encouragement concerned P project only, as the T project 

was submitted on the last day of the exam. The teacher emphasized the 

strengths of P, mainly its great didactic potential. He also informed the 

student that “the project is not fully compatible with the basic psychological 

principles of multimedia learning, the hyperlinks to external documents do 

not work, and the texts on the slides contain stylistic and logical mistakes.” 

Then the teacher stated: “I would be glad if you made an effort to improve 
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your project and increase the exam grade. I am sure that you are able to do 

so.” 

A-MQs no 1. The student admitted that she spent very little time 

studying the psychological principles of multimedia learning and did not 

know how to use most of them in practice. It would also be difficult for her 

to correct stylistic and logical mistakes in the texts, because Polish had never 

been her strong point in school. She would be able to properly connect the 

hyperlinks, but she was convinced that it would not raise her exam grade 

enough.  

A-MQs no 2. The student said that in her opinion the improvement of 

the P project according to the instructions given by the teacher would be 

very time-consuming and would require too much intellectual effort from 

her. She could do it if she believed in the chance of getting a high average 

grade from other exams, providing a scholarship. Because she did not see a 

chance for it, she decided to stay IT exam with the grade of 3.5. 

 

Pt3 

En. The teacher praised the student for the careful elaborating of her P 

project and concise and understandable commands of the T projects. Then 

he tried to get her to continue work on the both papers by sending following 

information: “you have a good chance of getting a grade of 5.0 if you make 

(...) changes according the attached comments and hints.”  

A-MQs no 1. The student said that she was satisfied with any, even the 

lowest, positive exam grade. She explained that she was in the process of 

changing her course of study and it required from her to pass few 

supplementary exams. As a result, she needed as much time as possible to 

prepare for them. Perfecting the projects would take her this time. During 

further explanations she stated: “I admit that when I saw that I got 3.5, I did 

not read further what I did wrong and what good.”  

A-MQs no 2. The student replied that she could not say what in her 

situation would cause her to try to improve the projects. 
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Pt7 

En. The teacher praised the student for choosing an interesting topic of 

P project and the non-standard use of MS Power Point tools in it, as well as 

for careful development of T project files. Then he reminded the student 

about the possibility of making changes in her projects in order to raise the 

exam grade: “both of your projects have a chance for much higher grades if 

you introduce the corrections and additions I have described.” 

 A-MQs no 1. The student explained that she did not see the need to 

spend time to make corrections to increase the exam grade. She studied 

because the employer required it from her. He did not ask her about the 

grades and was only interested in getting a diploma by her. 

A-MQs no 1. The student said that she would try to improve the projects 

if the employer required very good exam grades from her. 

A-SQs no 1. To the question: “Would you like to increase your 

knowledge and skills in the issues covered by the exam?” the student replied 

that she would never work as a teacher and in-depth knowledge about issues 

covered by the exam would not be needed for her.  

 

Pt 29 

En. The teacher praised the student for a well-thought-out T project and 

he expressed surprise at the rather poor her P project, because the participant 

regularly attended classes and she diligently studied during them. In order 

to encourage the student to continue working, the teacher made the 

following mention in the feedback: “I am convinced that you are able to 

improve your projects easily. I hope that you will make the appropriate 

changes in them so that I could evaluate them higher.”  

A-MQs no 1. The student explained that she began to improve her  

P project but she stopped working. She justified her decision with the fact 

that the teacher mentioned very large number of mistakes and lacks. She had 

to take other exams, including outstanding from the previous semester, and 

therefore she could not spend much time on increasing positive grade of this 

exam.  
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A-MQs no 2. The participant said that she would probably try to 

improve her projects if she had more time, e.g., if the deadline of exam was 

two weeks later. 

 

Pt42 

En. The participant sent her projects two days before the deadline. The 

teacher, however, made an attempt to persuade her to improve them. In the 

feedback he stressed that both projects carried a high educational potential 

and put a mention: “I hope that despite the short time, you will make the 

corrections and additions I am writing about and I will be able to give you a 

high exam grade.”  

A-MQs no 1. The student suggested that she was not interested in 

putting effort into increasing her grades, because she did not see any benefits 

in it. In response to the teacher’s statement that the skills acquired during 

DLE process will be needed in her future teacher’s work, she explained that 

she had already been promised a well-paid job in education, regardless of 

her knowledge and skills. The student waited for the diploma only.  

A-MQs no 2. The student declared that she would perhaps improve her 

projects if they were concerned with issues that interest her, i.e., in the field 

of cosmetology or fashion, but even then she would not do it to obtain a 

higher grade, but to get interesting information that she could share with her 

peers. 

 

Pt53 

En. Didactic encouragement concerned P project only, as T project was 

sent on the last day of the exam.  

The teacher, wanting to convince the student to try to raise the level of 

her project and exam grade, wrote: “Please try to make the corrections I have 

described, complete the missing elements and send your slides to me again. 

We will have to work a bit more on this.” 

A-MQs no 1. The student admitted that during the semester she did not 

attend classes, because she had learned IT earlier at school. It seemed to her 

that she would not learn anything new at the University and she will do her 

exam projects without difficulty. She also did not know about the existence 
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of exam requirements. She read them only after she learned that her P project 

did not meet the formal requirements.  

The participant admitted that she started but interrupted the 

improvement of P project. She stated: “I gave up (...) I couldn’t improve my 

presentation as Professor wanted. I really couldn’t, I tried.” 

A-MQs no 2. The student said that if she regularly attended the classes 

and did not disregard the subject, she would have the knowledge needed to 

obtain a high grade of the exam project.  

 

 

Subgroup B 

 

Table 3. Data on DLE processes of participants of subgroup B 

 

No 
Participant’s 

code 

In which attempt did the 

project meet the formal 

conditions and obtain 

FPG3.0? 

FPG 
FPGEx 

The number 

of attempts to 

increase the 

grade 

UPG 
UPGEx 

P T P T P T P T 

1. Pt4 1 1 3.5 3.5 3.5 1 1 5.0 5.0 5.0 

2. Pt 10 2 1 3.0 4.0 3.5 1 1 5.0 5.0 5.0 

3. Pt 25 2 1 4.0 4.5 4.5 1 0 5.0 4.5 5.0 

4. Pt 31 2 2 4.0 3.5 4.0 1 1 5.0 5.0 5.0 

5. Pt 35 1 1 4.5 3.5 4.0 1 1 5.0 5.0 5.0 

6. Pt 36 2 2 5.0 4.5 5.0 0 2 5.0 5.0 5.0 

7. Pt 37 3 4 5.0 3.0 4.0 0 2 5.0 5.0 5.0 

8. Pt 39 1 3 3.5 4.5 4.0 2 1 5.0 4.5 5.0 

9. Pt 51 3 2 4.5 3.0 4.0 1 1 5.0 5.0 5.0 

 

Pt4 

En. The teacher wrote: “I hope that my commentary will help you 

improve your projects and get a very good grade.” In response, the student 

proceeded to improve both projects, she sent several times supplementary 

questions and requests for clarification of unintelligible issues, and then 

provided revised versions of T and P thanks to which she raised both grades 

to 5.0.  
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A-MQs. The student said that she was mobilized to try to improve her P 

project by the exemplary amendments that the teacher made in it in order to 

increase its educational effectiveness. They consisted in eliminating 

unnecessary texts and graphics as well as using a one-color background. She 

said: “I saw that limiting the number of colors on the slide can completely 

change it (...) I agree that (presentation) become much better when I left only 

the most important photos and descriptions on it and increased the font (...) 

I lost so much time unnecessarily to prepare the first presentation.” 

A-SQs. The student asked about why she made an attempt to improve T 

project stated that the mistakes indicated by the teacher were easy to correct 

for her although she used additional explanations of him about difficult 

issues regarding the functions of MS Excel tools and the way of formulating 

test questions. In addition, she admitted that she wanted to get 5.0 from the 

exam, and that required from her improving the grades of both projects, not 

just the P project.  

 

Pt10 

En. The teacher stressed high substantive level of P project. Regarding 

both projects he put the following information: “If you would like to receive 

a better exam grade, please correct the test commands (...) and the slide show 

according to my instructions contained in the attached file (...). Of course, 

please don’t reproduce the slides designed by me, because I send them to 

illustrate my tips only.” In the response to the feedback, the student 

improved both projects and got the exam grade of 5.0.  

A-MQs. The student said: “I was interested in the highest grade of the 

exam so that I could receive a scholarship,” and then she added: “the hints 

that I got from the teacher helped me to improve my papers (...) the most, 

example of improved slide and corrected test command (...) honestly, if it 

were not for these examples, I would not understand the description of my 

mistakes.”  

 

Pt25 

En no 1. The teacher wrote about P project: “I was pleased to see your 

presentation because of its professional graphic design. However, it has 
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several didactic mistakes. I assessed it on strong 4.0. Enclosed instruction 

shows which elements and how you should improve to get a very good 

grade. I hope you will use this opportunity.” He also commented on  

T project: “For your project of the tests - 4.5 (…). If you introduced light 

corrections (…) you could receive the grade of 5.0.” In response, the student 

improved P project only and received the grade of 5.0 for it. While perfecting 

the presentation the student twice asked the teacher to explain the operation 

of the software’s tools not covered by the subject curriculum. 

En no 2. The teacher referred to T project evaluated at 4.5: “Despite the 

fact that you got a very good final exam grade it would be nice, if you made 

amendments in your test commands according to my tips in the attached file 

and sent me a faultless project.” The student did not respond to this 

encouragement and did not send the teacher his revised T project. 

A-MQs. The student explained that he attempted to increase his grade 

of P project because he wanted to get the highest exam grade to receive  

a scholarship.  

A-SQs. The student was asked why he did not comply with the teacher’s 

request and did not improve T project. He explained that for lack of time and 

he added that his IT skills were very high that he did not see the sense of 

making amendments just to increase his grades. He said: “And so I was the 

best in my group. The professor wrote that my mistakes were small. Why 

should I waste my time?” 

 

Pt31 

En. The teacher praised the student for the correct P project and its very 

interesting topic as well as for short, understandable skill test commands. 

Then he wrote: “I have graded your presentation for strong 4.0. I believe that 

minor amendments will allow you to get the grade of 4.5 (or even 5.0). I 

encourage you to try (…). I hope you will find time and motivation to 

improve your tests too.” In response, the student asked the teacher some 

detailed questions about mistakes made by her, improved both papers and 

got two grades of 5.0. The teacher informed the student about her grade of 

exam at maximum level of 5.0 and attached a list of strengths and 

weaknesses of both projects, but he did not formulate an encouragement. In 

Complimentary Contributor Copy



Didactic Encouragement as a Tool of Motivation … 109 

response, the student sent P and T projects with eliminated weaknesses 

despite the fact that it no longer affected the grades.  

A-MQs. The student said: “I believed that I could correct my tests and 

presentation and get ‘five’ (…). It would be stupid not to try. I felt that the 

professor wanted me to try. Otherwise, he would not spend so much time 

explaining to me what I did wrong and how I should improve my papers.”  

A-SQs. The student could not answer the question: “Why did you 

correct your projects after getting the ‘five’ from the exam? She just said: I 

felt I should do it and I wanted to do it.” 

 

Pt35 

En. The teacher wrote: “Thank you very much for your good projects. 

If you would like to receive a higher exam grade, please correct both of them 

according to the instructions provided by me.” In response, the student 

improved T and P projects and as a result she increased the grades of both 

papers and the exam grade to 5.0. The teacher informed the student about 

her very good exam grade and then described what improvements she should 

introduce in her P project to make it perfect. He also wrote: “If you find a 

moment, please make these corrections and send me revised presentation 

(...). Of course you have a very good exam grade guaranteed regardless of 

whether you make them or not.” The student thanked for the very good 

grades but did not answer the request and did not send back the revised P 

project. 

A-MQs. The student justified her decision to improve the projects in the 

following words: “I wanted to pass this exam well because I wanted to have 

the high average and apply for a scholarship.”  

A-SQs. The student was asked: “Why didn’t you improve the 

presentation rated 5.0 even though the teacher asked you about it?” She 

answered that she didn’t remember such request of the teacher.  

 

Pt36 

En no 1. The teacher wrote: “Your tests have several slight mistakes (...) 

4.5 (…). I liked your presentation very much - I rate it at 5 although I can 

see a few elements that need to be refined in it (…). I would be happy if you 
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made small corrections in your both projects (...). This is my request only 

and its meeting will not affect your final grade of the exam that has already 

reached the maximum level of 5.0.” In response, the student sent back the 

corrected P and T projects. 

En no 2. The teacher informed the student that she did not correct the 

most important mistake in her T project, therefore he cannot assess it on 5.0. 

Then he added: “I believe that you are able to remove this mistake.” In 

response, the student sent the improved version of the paper. 

A-MQs. The student explained that the teacher’s request to improve the 

papers was treated as a command by her, moreover she did not know that 

her exam grade of 5.0 was guaranteed. 

A-SQs no 1. To the question: “If you were aware from the beginning 

that you received the grade of ‘five’ from the exam, would you improve your 

tests?” the student replied: “Yes, I would like to have the best project, 

without mistakes.”  

A-SQs no 2. To the question: “Why did you improve the presentation 

rated at ‘five’?” the student said: “A little bit for myself and a bit because 

the professor asked me for it.” 

 

Pt37 

En no 1. The teacher sent the following information to the student: “It 

looks like you have problem with using logical functions and entering 

numerical data into the tables in Excel. You should work on your test project, 

not only to improve its grade, but above all to fill gaps in your knowledge.” 

In response, the student sent a revised version of her T project, increased its 

grade to 4.0, and consequently received the exam grade of 4.5.  

En no 2. The teacher sent the note to the student: “If you would like to 

fight for a very good grade, please make the small changes described by me 

in attached file.” The student improved T project according to the teacher’s 

suggestions, increased the grade of it and consequently also the exam grade 

to 5.0. 

A-MQ. The student explained that at the beginning she did not want to 

improve the exam grade, because she was tired of improving the projects to 

meet the formal requirements and receive any positive exam grade. “I 
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thought” - she admitted – “I need only to improve the test and I can get even 

‘five’ of the exam. When I read exactly what I should do I believed it 

shouldn’t be difficult. The professor wrote exactly what was wrong (...). 

Then it turned out that I only got ‘four’ - I was angry and really tired (...). I 

read that small corrections are needed, I mobilized and made them.”  

 

Pt39 

En no 1. The teacher praised the student for the great progress she had 

made since the beginning of the semester and offered her the following 

grades: 4.5 for T project and 3.5 for P project, and put the following 

comment: “If you would like to fight for a better grades, please make 

changes in your projects according to my instruction sent to you in the 

attached file.” The student improved and sent back P project only, thanks to 

which she increased its grade to the level of 4.5 and thus the exam grade to 

4.5.  

En no 2. The teacher praised the student for good project and wrote: “In 

the attachment I send my tips that will help you improve your presentation 

to make it fully professional and didactically effective.” In response, the 

student corrected her presentation again, sent it back to the teacher, and got 

the grade of 5.0 from it and the grade of 5.0 from the exam. She wrote to the 

teacher after receiving information about a very good grade from exam: 

“Thank you very much for your patience. Thanks to you I have the courage 

to create something in these programs. I am aware that I still have to learn a 

lot but ‘the first pancake is always spoiled’ as they say. Thank you again.”  

A-MQs. The student explained that when she started her studies she 

hardly knew how to use the computer. This was the reason for the 

disrespectful comments she heard from her children. During laboratory 

classes and later during the exam process she believed that she could learn 

to use MS Office programs better than her daughter and son. Therefore, 

despite many household, professional and student duties, she stubbornly 

strived to get the highest grade from the exam which she wanted to present 

to her children as proof of her high skills. She admitted: “If Professor didn’t 

devote so much time to me, I would not learn so much.” 
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Pt51 

En no 1. The teacher wrote: “I can assess your tests at 3.0 and 

presentation at 4.5. I hope you would like to get at least such a high grade 

from the tests as from the presentation. Therefore (...) please make 

corrections and send the improved project back to me, but not later than on 

Wednesday. I attach a file with my comment on your presentation.” The 

student made relevant changes in both projects thanks to which she increased 

the grades of each of them to the level of 5.0 and obtained the maximum 

exam grade. 

A-MQs. The student said: “I took part in all classes and I were learning 

a lot at home. I also helped my friends from my student group and I knew 

that I had more skills than many of them. I think that I deserved ‘five.’ ” 

 

 

Subgroup C  

 

Pt9 

En no 1. The teacher praised the student for good work so far and then 

wrote: “If you would like to receive a better exam grade, please make the 

corrections and supplements described by me in the attached file.” The 

participant improved both projects and delivered them three days before the 

deadline. She increased the grades of P to 4.0 and of T to 5.0 and 

consequently the grade of exam to 4.5.” 

En no 2. To encourage the student to improve her P project the teacher 

wrote: “All you need to do is add (...) animation effect to the chart on slide 

no. 3 and complete the missing descriptions or sources of pasted images. 

Then I will be able to assess your presentation at least 4.5 and this will raise 

your exam grade to 5.0.” The student did not respond to this encouragement 

and finished her exam with the grade of 4.5. 

A-MQs no 1. The student explained that the grade of 3.5 of the exam 

did not satisfy her.  

A-MQs no 2. The student said: “I would have to improve my 

presentation within two days, but somehow I couldn’t mobilize (...), ‘four-
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point-five’ is, in my opinion, a good exam grade and I am proud of it (...). If 

someone has learned little, he can get a maximum of ‘three.’” 

A-MQs no 3. The student was not able to indicate factors that could 

motivate her to take the effort to continue attempts of P improvement until 

the grade of 5.0. 

 

Table 4. Data specific to DLE processes of C participants 

 

No 
Participant’s 

code 

In which attempt did 

the project meet the 

formal conditions and 

obtain FPG3.0? 

FPG 
FPGEx 

The number of 

attempts to 

increase the 

grade 

UPG 
UPGEx 

P T P T P T P T 

1. Pt9 1 1 3.5 3.5 3.5 1 1 4.0 5.0 4.5 

2. Pt21 3 2 4.0 3.5 4.0 0 1 4.0 4.5 4.5 

 3. Pt23 1 1 3.0 4.5 4.0 1 0 4.0 4.5 4.5 

4. Pt27 4 3 3.0 3.5 3.5 0 1 3.0 5.0 4.0 

5. Pt28 1 1 3.0 3.0 3.0 2 2 3.5 4.5 4.0 

6. Pt33 4 1 4.5 3.0 4.0 1 0 5.0 3.0 4.0 

7. Pt47 2 1 3.0 3.5 3.5 1 1 3.5 4.5 4.0 

 

Pt21  

En no 1. The teacher sent to the student the description of strengths and 

weaknesses of her both projects together with the following information: “If 

you would like to receive the exam grade higher than ‘four,’ please correct 

your both projects according to the attached instruction.” The student sent 

the improved T project and raised her grade of it to the level of 4.5, and 

consequently the exam grade to 4.5.  

En no 2. The teacher wrote: “Please try to improve your tests and 

presentation and fight for the grade of the exam 5.0.” However, the student 

did not make efforts to further improve her projects. 

A-MQs no 1. In response, the student said that she had wanted to get the 

exam grade as high as possible. 

A-MQs no 2. In response, the student explained that she did not continue 

her attempts to increase her exam grade from 4.5 to the maximum level of 

5.0 because she had no time. She said: “I had to stay at ‘four-point-five’ due 

to the session.”  
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A-MQs no 3. In response, the student said: “I would try to get a ‘five,’ 

if I started to prepare my projects earlier (...). I did not know that I would try 

to get a ‘three’ for so long.”  

 

Pt23  

En no 1. The teacher wrote as follows: “I was pleased to see your 

presentation. It has been made with a heart and has its own style. However, 

the project contains quite a lot of mistakes that can cause that the 

presentation will be not very effective didactically. In the attachment, I send 

a description of these mistakes with a proposal on how to correct them and 

the file containing a presentation with sample of animation. At the moment 

I can assess your presentation at 3.0, however, I am convinced that bringing 

it to a level that deserves better grading will require you to do a little work. 

I would be happy if you made this effort.” In response, the student improved 

her P project, raised its grade to 4.0 and exam grade to 4.5. The student sent 

T project on the last day of the exam, therefore the feedback from the teacher 

did not include an encouragement to improve it.  

En no 2. The teacher suggested the participant to improve her P project: 

“I am sure that you will have to make a little effort only to get your project 

of presentation deserving of 5.0.” The student did not answer this 

information. 

A-MQs no 1. The student said she tried to increase the grade of her 

presentation because she wanted to get the maximum exam grade. 

A-MQs no 2. The student did not make a second attempt to increase the 

grade of her presentation. She justified her decision in the following way: 

“It was only at the last minute that I was able to develop tests. I didn’t have 

time to improve the presentation and I did not know how to do it.” She also 

stated: “If I knew earlier that I could increase my exam grade, I would start 

with my papers in the middle of the semester.” 

A-MQs no 3. The student replied: “I would improve my presentation 

until getting a ‘five,’ if I knew that I had a chance to get the ‘five’ from the 

exam (…), I couldn’t improve my tests to get ‘four.’” 
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Pt27 

En no 1. The student put a lot of effort to develop P and T projects in 

accordance with the formal requirements and to get a positive exam grade. 

To encourage the participant to continue improving both projects, the 

teacher wrote: “I am glad that I was able to assess both your projects 

positively. I would be even more happy if I could give you a higher exam 

grade. Therefore, please try to make changes in both projects that I described 

in the attachment.” In response, the student sent improved T project. 

En no 2. The teacher assessed T project at the grade 5.0, informed the 

student about the increase of her exam grade to the level of 4.0. Then he 

suggested the student in following words to improve her P project again: “I 

know that you are able to create your presentation better.” The student did 

not answer this statement.  

A-MQs no 1. The student explained: “Many times I have improved both 

projects to get ‘three.’ After reading the comments of Professor (...) I thought 

it would be worthwhile to improve the tests, because maybe I will get a 

‘four’ from the exam.” 

A-MQs no 2. The student explained the reason for not attempting to 

improve her P project in the following words: “From the beginning I had a 

big problem to develop my presentation, during the exam I changed its topic. 

(...) I didn’t quite understand the professor’s instructions (...) and what I did 

wrong.” 

A-MQs no 3. The student said that she would probably try to increase 

the grade of her presentation if she had the opportunity to discuss the 

improvements face to face with the teacher. 

A-SQs no 1. The student was asked: “Why did not you send an e-mail 

to the teacher asking for clarification?” She replied that she could not 

formulate in writing questions regarding the operations in the MS Power 

Point program with which she had difficulties. 

 

Pt28 

En no 1. The teacher sent to the participant the following information: 

“Both of your projects are promising, however, in their present form they 

deserve two grades of 3.0 only (...). If you manage to improve them 
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according to (...) guidance, then the grades will certainly be better. I 

encourage you to do it.” In response, the student sent back the improved P 

and T projects and increased T grade to 3.5. Unfortunately, she failed to get 

the higher grade for her P project. 

En no 2. The teacher again described the irregularities in both projects 

and explained why the corrections made by the student in presentation are 

not enough to increase the grade for this project. Then he added: “If you 

would like a higher grades of your presentation and tests, please read 

carefully and take into account my current and previously comments.” In 

response, the student sent improved P and T projects, raised P grade to 3.5 

and T grade to 4.5, and got an exam grade at level of 4.0. 

En no 3. The teacher praised the student for well-prepared tests and 

better presentation than previously. Then he added comments on 

recommended changes and wrote: “Please try to increase the grades of your 

test and presentation.” The student did not answer this request.  

A-MQs no 1. The student said that she attempted to raise her exam 

grade, because she did not want her papers to contain a lot of mistakes. She 

explained that the first comment of the teacher made her aware of the low 

level of both projects. She said: “I did not want to be the stupidest in my 

group.”  

A-MQs no 2. The student admitted that the exam grade of 4.0 fully 

satisfied her. Moreover she explained that she disagreed with some of the 

teacher’s comments regarding the mistakes in her P project. She said: “As 

for the chart - I think that the legend wasn’t too distracting. The map on the 

slide no 4 was a picture imported from the Internet - I was not able to edit 

its legend and increase its readability.” 

A-SQs no 1. To the question: “Why did not you try to explain your 

objections with the teacher?” The student replied: “At the beginning I tried, 

but then gave up (...) I do not like to write letters, take a lot of time.”  

A-MQs no 3. The student explained: “I didn’t fully agree with what the 

professor wrote (...). If I was convinced that he was right, I would correct 

my presentation.”  
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A-SQs no 2. To the question: “If you had the opportunity, would you 

talk to the teacher face to face about his objections to your presentation?” 

the student replied that she would certainly do it. 

 

Pt33 

En. The teacher wrote: “I am glad that this time your presentation met 

all formal requirements. I am pleased to assess it at 4.5 (…). I hope you will 

make the corrections described by me in the attachment to increase the grade 

for it to 5.0.” In response, the student improved her P project and got the 

maximum grade of 5.0. Unfortunately, this did not increase the exam note. 

The teacher did not encourage the student to improve his test project, 

because the participant sent it on the penultimate day of the exam. 

A-MQs no 1: The student explained: “I did not notice the attachment 

with requirements that professor sent me. That’s why in the e-mail he 

accused me of reading without understanding and that I didn’t take this exam 

seriously. I didn’t want him to think about me that way and I corrected my 

presentation carefully.”  

A-MQs no 2. The student said: “I ran out of time. I focused on the 

presentation and I was late with tests.” 

A-MQs no 3. The student set: “If I knew about the tests earlier, I would 

fight for the ‘five.’” 

 

Pt47 

En no 1. The teacher drew the attention to the serious mistakes in the P 

and T projects. He also wrote: “Both of your projects have a chance of 

getting higher grades if you introduce the appropriate changes in them.” 

Regarding T project he added: “your project of tests (...) requires a few basic 

corrections, mainly regarding the scope of checked skills and the 

formulation of commands. I attach a file with tips on how you should 

improve them to get a higher grade.” In response, the student sent two 

corrected projects and increased her P grade to 3.5 and T grade to 4.5. 

En no 2. The teacher praised the student for improved P and T versions 

and increasing the exam grade to 4.0. Then he suggested: “I would be happy 

if you continued the improvement of your projects according to the 
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instructions given by me.” The participant did not answer this offer and did 

not make any further attempts. 

A-MQs no 1. The student informed that she was not satisfied with her 

FPGs. She said: “I know a lot and I’ve been doing presentations for a few 

years at work.” 

A-MQs no 2. The student said: “I couldn’t deal with shortening the texts 

on my slides, but I think the “four” of the exam is also a good grade.” 

A-MQs no 3. The participant admitted: “If I had a lot of time or someone 

helped me with these texts, I would probably increase my grade, maybe even 

up to ‘five.’ “ 

 

 

Analysis of the Study Results in the Context of SRQ No 1 

 

In what cases did the students subjected to didactic encouragement not 

start the process of improving any of their exam projects (FPGEx = UPGEx)? 

In the surveyed DLE process some students subjected to didactic 

encouragement have not been motivated enough to make the effort to 

improve at least one of their exam papers in order to obtain a higher exam 

grade. Students gave the following reasons for not taking action in this area: 

1) They were satisfied with their first positive grade of the exam, regardless 

of its height (Pt3, Pt7, Pt42); 2) Higher exam grade did not give them the 

financial and living benefits that they valued the most (Pt1, Pt7, Pt42); 3) 

They focused on other priorities, and the improvement of projects and 

raising the exam grade were considered by them to be a less important goal 

(Pt3, Pt29); 4) They were not willing to take intellectual effort necessary to 

improve their projects because in their opinion this effort would have to be 

greater than that which they wanted to put into this task (Pt1, Pt53). 

These statements suggest that students who did not try to improve their 

exam projects were unaware of the benefits that they could derive from this 

to increase their knowledge and skills. This thesis is also confirmed by 

disrespectful attitude of this group of the students to classes in the computer 

laboratory. They participated in these classes less often than other students 

and they did not always conscientiously perform the exercises. The Pt7 
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participant stated honestly that she was not interested in having knowledge 

about IT. This shows that the main goal of the students in A subgroup was 

to obtain any positive exam grade and the formal confirmation of passing 

the subject. To achieve this, they were ready for a relatively large mental 

effort (Pt1, Pt26, Pt53 participants made many attempts to get FPGs). The 

developmental aspects of studying were not important to them.  

 

 

Analysis of the Study Results in the Context of SRQ No 2 

 

In what cases did the students subjected to didactic encouragement 

improve their exam projects until the maximum exam grade was obtained 

(UPGEx = 5.0)? 

Some of the participants of the study subjected to didactic 

encouragement perfected their exam projects up to obtaining the maximum 

UPGEx = 5. These students reported that they did so because: 1) They were 

not satisfied with their previous exam grades (Pt4, Pt10, Pt25, Pt37, Pt39, 

Pt51); 2) They were going to apply for scholarships and wanted to have the 

high exam grades (Pt25, Pt35); 3) They were motivated by additional 

encouraging content in which the teacher suggested that obtaining a higher 

note required just a little effort from them (Pt4, Pt31, Pt37, Pt39); 4) They 

were motivated by information in the form of practical didactic tips that was 

not the encouragement, e.g., examples of correctly designed slides of 

presentation (Pt4, Pt10) or amendments made by the teacher in the student’s 

project of tests (Pt10); 4) Personal situations motivated them to improve 

their projects and increase the exam grades, e.g., they wanted to gain the 

respect of their children by showing them a high grade from IT in the index 

(Pt39); 5) Internal discipline and instilled rigor of learning dictated them 

correcting mistakes indicated by the teacher in their projects to the effect 

(Pt36). 

Students who improved their exam projects and increased their exam 

grades up to 5.0 showed greater interest in acquiring knowledge and skills 

in information technologies than students who did not make attempts in this 

area. Although only one participant improving her projects (Pt39) directly 
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admitted that she continued the process of DLE because she wanted to learn 

how to use MS Office programs, the statements of several other participants 

improving their projects indicated that cognitive issues were important to 

them. They analyzed the substantive information received from the teacher 

(Pt4), asked questions going beyond the material covered by teacher’s 

comments sent in feedback (Pt4, Pt25), continued to improve their projects 

even after obtaining UPGEx=5.0 (Pt31), wanted their projects to be flawless 

(Pt36). Almost all students from this group regularly came to classes, 

conscientiously made the exercises and helped other participants to solve 

problems encountered by them. 

 

 

Analysis of the Study Results in the Context of SRQ No 3 

 

In what cases did the students subjected to didactic encouragement start 

improving their exam projects, but interrupted it without getting the 

maximum exam grade (UPGEx<5.0)? 

Some students subjected to didactic encouragement attempted to 

improve at least one of their projects, but they stopped on the exam grade 

lower than the maximum (UPGEx < 5.0). The participants from this group 

interrupted their DLE process in the following situations:1) The other 

priorities appeared (Pt21); 2) They were satisfied with obtained exam grade 

lower than the maximum (Pt9; Pt28); 3) They would have to increase their 

efforts and quickly improve the next version of the project due to the 

approaching the end of the exam (Pt23, Pt33); 4) They were characterized 

by low self-esteem and were convinced that their skills were insufficient to 

improve the next version of the project (Pt27; Pt47); 5) They were convinced 

that the teacher incorrectly indicated mistakes in their projects (Pt28); 6) 

They did not want to explain difficult issues in writing (Pt28). Furthermore, 

PT57 participant from the subgroup A started the improvement of the first 

version of her project but interrupted it due to insufficient skills caused by 

her absence from classes and the lack of interest in the subject.  

The acquisition of knowledge and skills wasn’t a factor motivating the 

students of this group to make the attempts to improve their projects. 
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However, like the students who improved their papers until obtaining UPGEx 

= 5.0, they showed a conscious cognitive activity. For example, the Pt28 

participant critically analyzed the comments sent to her by teacher in 

feedback and perfected the projects because she did not want them to contain 

mistakes and have a low substantive level, while the Pt9 participant believed 

that the grade of 5.0 shows her high IT skills. 

 

 

Analysis of the Study Results in the Context of MRQ 

 

What factors affected the effectiveness of didactic encouragement? 

  

 

Figure 3. Place of didactic encouragement in feedback. Authors’ elaboration. 

The results of qualitative research indicate that the effectiveness of 

didactic encouragement could be influenced by other information placed by 

the teacher in the feedback, both in the form of additional encouraging 

content as well as of information that was not the encouragement (Figure 3).  

Additional encouraging content can increase or decrease the 

effectiveness of didactic encouragement. The increase of motivational 

strength of didactic encouragement was noted both for the Pt37 participant, 

who was mobilized to improve her project by the encouraging mention in 

the feedback that she had to make only minor corrections to increase the 

exam grade, and the Pt31 participant who made attempts to improve her 

project because she concluded from the feedback that the teacher really 

wanted it: “I felt that the professor wanted me to try.” In some cases, 

additional encouraging content, however, reduced the motivating power of 
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didactic encouragement. The Pt25 participant characterized by high self-

esteem did not improve his T project because he was demotivated by the 

information that he should correct just small mistakes.  

Information that was not the encouragement could also strengthen or 

weaken the effectiveness of didactic encouragement. Its strengthening effect 

was recorded in the cases of the Pt10 participant, who did not understand the 

descriptive guidelines in the feedback, but was able to improve her project 

thanks to graphical tips and attached example of improved test command, 

the Pt37 participant, who improved her project, because she received a 

precise description of the necessary amendments; and the Pt33 participant, 

who was motivated to work by the reproach of the inability to read with 

comprehension and of disregarding the exam. The impact of information that 

was not the encouragement, undermining the effectiveness of the didactic 

encouragement, was found in the case of the Pt27 participant who did not 

attempt to improve her P project because the instruction and comment of the 

teacher were incomprehensible for her, and of the Pt29 participant, who 

began to improve her project but interrupted it because she received 

demotivating feedback about the large number of necessary corrections and 

additions. 

The same additional encouraging content in some cases strengthened the 

power of didactic encouragement and motivated participants to improve 

their projects, while it was a factor demotivating students to work in other 

cases. Additional encouraging content, in which the teacher informed the 

student that making the small corrections would allow her/him to get a better 

exam grade, motivated the Pt37 participant and demotivated the Pt25 

participant to continue the attempts. 

The increase of effectiveness of the didactic encouragement could be 

influenced by information that was not the encouragement containing 

substantive tips on how to improve the exam projects. Students responded 

to the didactic encouragement more willingly when the accompanying 

substantive hints helped them to understand and correct mistakes made in 

the projects and supplement their deficiencies (Pt4, Pt10, Pt37, Pt39) than 

when these hints were incomprehensible (Pt27, Pt28) or insufficient (Pt1, 

Pt53, Pt23, Pt47) for them. 
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The effectiveness of didactic encouragement was also influenced by the 

context of student learning, first of all by their personal situations and social 

and sociological determinants. Didactic encouragement was ineffective 

when the learning context was demotivating, e.g., students resigned from 

improving their projects for other life priorities (Pt3, Pt21, Pt29), they were 

convinced that the height of grades had no meaning for their life, only having 

a diploma and the connections (Pt42) or they did not have a chance for a 

scholarship or other material benefits resulting from their high grades (Pt1, 

Pt7, Pt42). On the other hand, didactic encouragement was effective in the 

case of its motivating context, e.g., the chance for a scholarship (Pt25, Pt35), 

the desire to gain respect in own children due to the high IT grade (Pt39), 

willingness to maintain the position in student group (Pt28).  

The participants’ statements indicated that the kind of telecommuni-

cations medium by means of which the teacher exchanged information with 

students could also be a factor influencing the effectiveness of didactic 

encouragement. The electronic mail used in the DLE process was available 

for each student (each student had access to a computer and e-mail box round 

the clock) and easy to use (no student reported any difficulties related to 

receiving or sending massages), allowed for mutual exchange of e-mails 

between the teacher and the student (the teacher prepared feedback for each 

student individually, each student had her/his personal mailbox) and enabled 

sending feedback in written and graphical form. Some students, however, 

expressed reluctance to written correspondence. They complained about the 

need to write letters in order to clarify unclear issues, which was too time-

consuming for them (Pt28) or too difficult, e.g., the Pt27 participant 

interrupted the improvement of her projects because she could not describe 

her problem. Also omitting or cursory reading of feedback (Pt3, Pt33, Pt36) 

and the exam requirements suspended on the university website (Pt23, Pt26, 

Pt53) causing ignorance of their content may indicate the reluctance of some 

students to read written information. 

Detailed formal requirements for the exam papers could reduce the 

effectiveness of didactic encouragement. Their meeting required some 

students to make a big effort, what demotivated them to continue the 
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attempts to improve their projects in order to increase the exam grades (Pt1, 

Pt21, Pt26, Pt27, Pt33, Pt53).  

In some cases praise (information that was not encouragement) could 

strengthen the effectiveness of didactic encouragement, however, the 

participants’ statements suggested that the strength of this reinforcement was 

not large. The attempts to increase the grades were taken by participants 

praised and subjected to didactic encouragement (Pt10, Pt25, Pt31, Pt35, 

Pt39) as well as by participants subjected to didactic encouragement only 

(Pt4, Pt37, Pt21, Pt47). In addition, some participants praised and subjected 

to didactic encouragement (Pt1, Pt3, Pt7, Pt28, Pt29, Pt42) as well as some 

participants subjected to didactic encouragement only (Pt27, Pt53) gave up 

the opportunity to improve their projects. 

Emotional content and informal language of feedback could conducive 

to personal relations between the student and the teacher and thus help to 

stimulate didactic encouragement. The Pt31 participant to whom the teacher 

wrote: “I hope you will find time and motivation to improve your tests too” 

substantiated the attempts to improve her project with the words: “It would 

be stupid not to try. I felt that the professor wanted me to try.” The Pt36 

participant after receiving the feedback in which the teacher wrote: “I would 

be happy if you made small corrections in your both projects (...) This is my 

request only and its meeting will not affect your final grade of the exam that 

has already reached the maximum level of 5.0” made the amendments 

suggested by the teacher despite the fact that she already obtained the 

maximum exam grade. She stated in the interview that she did it “a little bit 

for myself and a bit because the professor asked for it.” On the other hand, 

during classes in the computer laboratory and interviews, some students 

accused the teacher of using a “dry, too official language.”  

The results of the 1stQnS and 2ndQlS studies indicate that the level of 

difficulty of the exam task could affect the effectiveness of didactic 

encouragement too. The people from the En group subjected to didactic 

information and didactic encouragement increased the exam grade on 

average by DMEx_P=0.26 grade more than people from the NEn group 

subjected to didactic information only. In the case of T project this increase 
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was over twice higher and amounted to DMEx_T =0.55 grade. The analysis of 

the correspondence between the teacher and the students showed that P 

project was harder than T projects to develop by students. Most of the 

participants were not able to formulate concise, precise and understandable 

texts for their presentations. This revealed their serious education gaps, 

which had arisen at earlier stages of their education and were not possible to 

be completed in the short process of DLE. While designing their P projects 

they also did not apply correctly the psychological principles of multimedia 

learning (Mayer 2005) which were discussed during the classes but required 

deeper understanding by the individual studies. Proper development of the 

T project required from the participants only transferring the scheme of the 

test project from the example provided in the exam requirements and using 

the following command template: open the X file, perform the operation in 

the program, close the X file.  

 

 

CONCLUSION 

 

The conclusions were formulated mainly with reference to the purpose 

of the 2nd QlS study. They cover some of the regularities that teacher should 

take into account during the process of DLE to increase the effectiveness of 

didactic encouragement.  

 

1. The didactic encouragement sent to the students in the process of 

distance learning by exam may be more effective if it is strengthened 

by correctly selected and properly formulated other information 

contained in the feedback (additional encouraging content and 

information that are not encouragements, in particular including the 

descriptions of the strengths and weaknesses of the exam papers as 

well as the descriptive and graphical tips). 

 Information that is not encouragement included in the feedback 

can strengthen the didactic encouragement when provides an 

appropriate didactic context helping students in learning: 

contain understandable, detailed but not too long descriptions of 
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the advantages and disadvantages of the exam papers and 

correctly described and graphically illustrated tips to improve 

them. Descriptions and graphical tips should be adapted to the 

intellectual potential and prior knowledge of each student.  

 Additional encouraging content included in the feedback may 

support didactic encouragement when it strengthen the student’s 

internal motivation to achieve the goals of this encouragement. 

Appropriate selection of additional encouraging content 

requires the teacher to know students’ motivation to learn, their 

attitudes and personality traits, and often their personal 

situations.  

2. In the process of distance learning by exam, other information 

contained in the feedback, which is incorrectly selected or not 

properly formulated, may reduce the effectiveness of didactic 

encouragement. 

3. Appropriate selection and formulation of other information 

accompanying the didactic encouragement requires from the teacher 

individual approach to each student and in-depth knowledge of him, 

first of all about their intellectual potential, prior knowledge and 

motivation to learn, as well as about his personal situation that may 

shape these motivations, attitudes and personality traits. 

4. Information about the grades in feedback can increase the strength 

of didactic encouragement if student participating in DLE process 

has an internal motivation to achieve a higher exam grade. 

5. An electronic letter is an effective carrier of feedback to fast and 

permanent provide students with didactic encouragement, 

additional encouraging content as well as descriptive and graphic 

information that is not encouragement (in contrast to the verbal 

expression having the fleeting nature). 

6. An electronic letter is a tool that allows to create stronger emotional 

bonds between the teacher and the learner and may carry an 

encouragement in itself. 

7. An electronic letter may turn out an ineffective carrier of didactic 

encouragement and feedback in the case of students with low levels 
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of internet literacy (who have problem to operate the Internet 

mailbox, open and edit files that are attachments, pack the folders 

etc.) and civilization-documentary literacy (who have no habit of 

reading with understanding, no ability to understand instructions, 

and feel dislike of the written word).  

8. Didactic encouragement may be more effective when directed to 

students well in advance and later is the part of the current feedback 

than when directed to students only well in advance. Students 

improving their exam papers and increasing the exam grades to 

whom both the didactic information and didactic encouragement 

were addressed constituted 58% of the surveyed students, while the 

participants improving their exam papers and increasing the exam 

grades who received didactic information only constituted 22% of 

these students.  

9. Encouragement available in the form of written information 

suspended on the website may have limited effectiveness in the case 

of low civilization-documentary literacy of students or lack of habits 

and awareness of the need to comply with the rigors. Didactic 

information, being a part of file with the exam requirements, 

suspended on the university website, was ineffective in the case of 

some participants. The answers given by them during the interview 

showed that they learned about the possibility of improving their 

exam papers from the feedback received from the teacher, because 

they did not read the document available on the website (Pt53) or 

read this document, but considered it as not important (Pt26). In 

addition, the talks of students, both subjected to didactic 

encouragement and not subjected to it held during laboratory 

classes, indicated that many of them did not read the exam 

requirements or read them cursorily and without understanding 

because they did not see a need to know them. 
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RECOMMENDATION 
 

There is an urgent need to find the more effective ways of providing to 

students the didactic information predating the didactic encouragement. You 

should elaborate the principles of selection and formulation of the additional 

encouraging content which would support the didactic encouragement more 

effectively. An important task is also to determine the relationships between 

the type of telecommunications medium used in the DLE process and the 

effectiveness of didactic encouragement. 
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ABSTRACT 

 

Questions arise concerning the way ecosystems inspire the design of 

the environment that undergoes human intervention. Planting vegetation 

on rooftops, as green roofs, brings numerous environmental, economic and 

social benefits. In order to better understand and to manage green roofs as 

sustainable urban ecosystems it is important to consider an 

interdisciplinary approach at a higher education level.  

This manuscript presents an exercise designed to support the 

understanding of green roofs as urban ecosystems through a conceptual 

model, acting as a facilitator tool to communicate across different 

disciplines and enabling to communicate and convey information in a 

graphic language. The exercise was implemented during an Erasmus Plus 

Project workshop and 16 participants with different backgrounds were 

engaged. Diverse outcomes were achieved in accordance with the 

participants’ background, allowing the connection of diverse areas of 

expertise. As a result, the study shows how conceptual modelling can 

contribute to an interdisciplinary approach and therefore promoting a better 

integrated solution for socio-ecological problems. As such the study gives 

step forward in the practice of an Education for Sustainable Development. 

 

Keywords: green roofs, ecosystem services, conceptual modelling, 

education for sustainability, higher education 

 

 

INTRODUCTION 

 

Most aspects of how the Earth’s ecosystems are structured and function 

cannot be understood without accounting for the strong and often dominant 

influence of humanity. A critical problem for ecology today is to establish a 

scientific basis that makes human activities ecologically sustainable. The 

inclusion of green areas in urban contexts are of great importance since they 

can often be a source of ecological niches with different levels of 

biodiversity. There is a huge demand for ecosystem services in these areas, 

so as to mitigate the effects of climate change, to reduce the environmental 

impacts caused by anthropogenic pressures and also to enhance the 

proximity between population and nature (Gómez-Baggethun et al., 2013).  
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Having green roofs in buildings may compensate in part the loss of green 

areas in urban contexts (MacIvor et al., 2018; Oberndorfer et al., 2007; 

Brenneisen, 2006). Green roofs are multifunctional engineered ecosystems 

that are increasingly popular in urban areas all around the world, often 

counting with the support of municipal by-laws, construction standards and 

different incentives (MacIvor et al., 2018; Blank et al., 2013; EC, 2012). 

They can serve multiple purposes depending on their design, though in 

general, a typical green roof comprises (from bottom-up): water proof 

membrane, root barrier, drainage layer, drain filter, growing media or 

substrate and plants (Sutton, 2015). Green roofs have many benefits to offer, 

which may range from simple buildings to entire cities, and encompass both 

ecological and economic aspects (Sutton, 2015; Carter and Fowler, 2008). 

Several services offered by the ecosystem have been attributed to green roofs 

at different levels of regulation, cultural and support (Elmqvist et al., 2015; 

Sutton, 2015). Documented examples include the regulation of thermal 

building, management of storm-water, mitigation of the heat-island effect, 

promotion of wildlife habitats and the reduction of pollution (Sutton, 2015; 

Li and Babcock Jr, 2014; Oberndorfer et al., 2007). Furthermore, green roofs 

help to support the conservation of species by nurturing new habitats in cities 

(MacIvor et al., 2018).  

Green roofs are an example to be considered within the European 

strategy for inclusion of green infrastructures in cities (EC, 2013). They can 

also be a relevant component for Sustainable Urban Drainage Systems 

(SUDS) (Monteiro et al., 2017; EC, 2012), and their use may also help to 

attain the climate action goals in the North American scenario (USEPA, 

2014).  

The 2030 Agenda for Sustainable Development sets 17 goals that are 

crucial for human survival on Earth (UN, 2015). The sustainable 

development goal (SDG) 11 relates to Sustainable Cities and Communities. 

In a document entitled Education for Sustainable Development Goals: 

Learning Objectives, UNESCO (2017) offers indicative topics and suggests 

pedagogical approaches, such as those related to the water cycle and the use 

of green roofs in urban designs. Without sustained previous education and 

duly substantiated examples, it will be very difficult to implement new 
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roofing practices and establish sound strategic policies (Carter and Fowler, 

2008).  

There is an increasing need to make tools available for teachers that wish 

to integrate hands-on examples that crossover different fields of knowledge, 

thus embracing an interdisciplinary approach to the subjects under study. 

Conceptual models act as facilitator tools to communicate across different 

disciplines and further promote knowledge integration (Heemskerk et al., 

2003). Nonetheless, there are different modelling languages. As such, it is 

crucial to decide upon (and to apply) the conceptual tool that proves to be 

the most adequate to represent the target at hand, taking in consideration 

both the complexity (of components) and the linkages (of networks) between 

subjects (Pavao-Zuckerman, 2000). 

The present manuscript proposes an exercise to be applied at a higher 

education level, that intents to address the sustainability of green roofs in an 

urban context through conceptual modelling, having in consideration the 

crossover between different disciplines.  

 

 

MODELS AS A “NATURAL” THINKING  

COMMUNICATION TOOL 

 

As a method of communication, models facilitate comprehension by 

offering a three dimensional overview, encoding different types of 

information (Dunn, 2010). A typical model is a representation of the 

projected work but at a reduced scale than the original. These characteristics 

make models a particularly useful tool for communicating a design/project 

to clients and members of the public. Within a green roof ecosystem, and at 

a more conceptual and abstract level, physical materials, such as substrate 

or plants, become objects through which and from which flows occur. In this 

case, ecosystem diagrams, which stand as graphical representations of ideas, 

highlight invisible interactions and bring them to our attention. 

One major challenge related to sustainability has to do with the 

materialization of interdisciplinary concepts and the way abstract concepts 

Complimentary Contributor Copy



Education for Sustainability through Conceptual Modelling 139 

and ideas may be translated into tangible applications and even personal 

views. This is quite a relevant issue when material resources and computer 

simulation processes are limited. The use of diagrams and boxes that show 

the main elements/components and the way they interrelate within the 

system are typically used in conceptual model approaches (Higgs and 

McMillan, 2006). Conceptual modelling can act as the ultimate thinking 

tool. A Conceptual Model is a visual and graphic holistic thinking tool. 

Brainstorming with words and then with images opens up our amazing 

ability for imagination and association. For centuries it has been assumed 

that we think primarily with words. We now realize that we think primarily 

with images and their associations (Lindstrom, 2010). 

The design of a conceptual model follows several steps that include: (1) 

the identification of a concept within a discipline to which a conceptual 

model can be applied to; (2) a detailed knowledge of the subject related to 

that concept, (3) the understanding/the grasp of which is the adequate 

pedagogical approach to represent the concept in play, (4) the creativity with 

which the concept is presented and (5) understanding the interconnection 

between issues (Churchill, 2013). Within this framework this paper aims to 

address the issue of sustainability of green roofs by resorting to a cross-

disciplinary approach that results in a representation of a conceptual model, 

so as to understand and attempt to answer the following question: why green 

roofs?  

 

 

THE PROCEDURE OF CONCEPTUAL MODELLING  

 

If one wants to promote an exercise based on interdisciplinary 

knowledge it is desirable to have teams with different backgrounds. Of 

course this is not always a possibility and also people may not be willing to 

work together. Herein lays an important role for the moderator since he/she 

has to make the exercise sufficiently attractive for all participants as well as 

promote general inclusiveness. In the present case, the objective was to have 

“minds-on” a qualitative modelling exercise, directed at reviewing evidence 

of the benefits of roofs covered with vegetation, and examining the most 
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important biotic and abiotic factors that contribute to overall ecosystem 

services. This approach will also emphasize the potential for improving the 

functions of green roofs by studying the interactions between the elements 

of the ecosystem (Oberndorfer, 2007).  

An exercise session, focused on testing the procedure of the conceptual 

modelling, was integrated in a workshop carried out at Faculty of Sciences 

of the University of Porto, under the theme of “Ecosystem services, 

geoethics and biodiversity” (WISE, 2016). This study presents the procedure 

of this educational module as well as the analysis of the interaction between 

participants, their views on the subject and their description of green roofs. 

It also shows the results of this empirical hand-drawn exercise and discusses 

the benefits and drawbacks of such a transdisciplinary approach. 

Clarifications concerning the structure of the workshop can be of utility to 

other potential users. The authors believe that the general approach that is 

herein presented may improve the effectiveness of the educational activity.  

The procedure of conceptual modelling followed several steps: 

 

1. identification of the concept – sustainability of green roofs 

2. building knowledge concerning green roofs – lectures on the topic; 

3. pedagogical approach related to conceptual modeling; 

4. concept presentation through the use of models; 

5. reflection and analysis concerning the interactivity between 

subjects.  

 

 

EXERCISE SETTING AND DEVELOPMENT 

 

Under the umbrella of the WISE Portuguese Workshop “Ecosystem 

Services, Geoethics and Biodiversity” (28th November – 2nd December 2016, 

Porto, Portugal) (WISE, 2016), it was possible to organize an exercise 

session for participants (16 elements) with different backgrounds, related to 

agricultural economics, rural development, forest resource management, 

ecology, environmental studies and sociology (List in Appendix 1). They 

were mostly higher education teachers. 
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The exercise session took place on Tuesday 29th, November 2016 and 

lasted for 01h30 (16:30-18:00). Previously, participants had attended 6 

lectures about green roofs (3 lasting for 25’ and 3 lasting for 15’), all in the 

same day, and informal socialization was promoted has part of the 

facilitation techniques strategy. The different cases of the green roofs that 

were presented acted as springboard for the interdisciplinary conceptual 

modelling exercise. At the beginning of this task, establishing 

communication and creating is the greatest challenge to overcome.  

During the modelling exercise three lecture speakers were present, 

without any interference and solely observing interactions among 

participants. A prerequisite of successful interdisciplinary work is to choose 

collaborators that are well reputed in specific disciplines, and whose 

contributions one can trust. 

One moderator first presented the exercise and prepared the formation 

of four groups with four participants of different backgrounds each (Figure 

1). They were distributed across the tables in the classroom and a worksheet 

was handed in to each group (Appendix 2). 

The hypothesis at hand was that such an interdisciplinary exercise could 

provide major benefits since individual conceptualizations would be clearly 

presented and reframed by the need to develop a common model. The 

authors were interested to know “how green roof ecosystem goods and 

services were perceived and described by non-specialists”, thus clarifying 

the level of citizen involvement. 

The structure of the exercise and the allocation of time for each step was 

clearly addressed. 

A white card was given to each group in order to answer the question: 

“why green roofs?” This card was then put in a box and recaptured for 

further reflection at the end of the exercise. 

A reflection regarding the variables that best describe a green roof 

system and how they relate to the building of a conceptual model was then 

given to each group. Variables were written down on cards of different 

colors (Figure 2). Each color represented a component of the system: 

ecological/environmental (green), economic (orange) and social (blue).  
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Figure 1. Structure of the room and presentation of guidelines. 

 

Figure 2. Material available for the exercise. 

Color is one of the most powerful tools for enhancing memory and 

creativity. Choosing specific colors for coding purposes or for specific areas 

of the Conceptual Model gives a faster access to the information, improves 

our memory of the information and increases the number and the range of 

creative ideas. Such color codes can be developed both by individuals and 

by groups. Examples of variables/symbols were made available inside an 

envelope for each group to use, consult, modify or ignore as they intended 

(Appendix 3).  
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Figure 3. Conceptual model designed by each group. 

Detailed guidelines were given to the participants: 

 

 Participants should allocate a concept to each card; 

 Each arrow linking the model should explicitly identify the process; 

 Each variable needed to be connected to another one by an explicit 

process; 

 During the modelling exercise the facilitator does not interfere but 

solely observes the interactions among participants. 

 

After 20 minutes, group presentations took place in order to share 

variables and present the groups’ point of view regarding the conceptual 

model (Figures 3 and 4). Four conceptual models resulted from this exercise 

(Figure 3). 

A final group brainstorming confronting conceptual models was 

undertaken and answers given to the question “why green roofs?”, both at 

the beginning and at the end of the exercise, were compared (Figure 5). 
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Figure 4. Modelers involved in the creation of a model. 

 

Figure 5. Answer given by each group to the question “why green roofs?” at the 

beginnig of the exercise. 

 

OUTCOMES AND LESSONS LEARNED FROM THE  

HAND-DRAWN MODELS 

 

Creating a conceptual model requires a whole-brain synergetic thinking. 

In this case, a central image was used to capture the attention of the main 
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subject. An image automatically focuses the eye and the brain and colors 

stimulate memory and creativity (Dzulkifli and Mustafar, 2013). The 

exercise of conceptual modelling allows an interactive dialogue and fosters 

an interdisciplinary involvement among participants. It acts as a tool for 

communication across several disciplines provoking positive psychological 

effects. By promoting brainstorming it creates an opportunity to explore 

different dimensions and layers of the individualized model in such a way 

that a common model may be jointly equated. Moreover, specialists from 

different disciplines may find a common ground to convey their thoughts 

and present their ideas. Herein, communications skills are a relevant asset. 

In order to embrace the complexity faced in the real world it is important 

to consider transdisciplinary as a mean for comprehension (Guimarães et al., 

2013). To foster transdisciplinary cooperation it is necessary an adaptive 

management that allows the production of links between different subjects 

such as natural and social sciences. This asks for the involvement of teams 

rather than individual and isolated intervention (Turner and Carpenter, 

1999).  

Aspects of the conceptual models developed during the workshop: 

 

 When a Conceptual Model is completed it has a unique shape and 

configuration.  

 Every time the exercise is proposed different outcomes are achieved 

due to the different background of each participant.  

 The variables made available need to be connected or related in an 

explicit process. Our brains think multilaterally, counteracting the 

linearity or sequentially alignment of a computer. The space 

organization facilitates the image acquisition supporting 

categorizations (Buzan and Buzan, 2010).  

 Participants should allocate a concept to each card. Each individual 

word has several possible associations. 

 Each arrow linking the model should explicitly identify the process. 

Movement is a major mnemonic technique that can support Mind 

Maps (Buzan and Buzan, 2010). Besides that, according to Buzan 
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and Buzan (2010) there is a tendency for our brains to look for 

pattern and completion. 

 

The clue to the Conceptual Model’s effectiveness lies in its dynamic 

shape and form. Dimension makes things stand up. Most of the symbols 

have been created and some connections have been drawn between them. 

By making the Conceptual Model as visually exciting as possible, we boost 

its power – our brains respond better to images and color. Group Conceptual 

Model mapping supports an emerging consensus leading to building the 

team spirit and focus minds on the group’s goals and objectives (Buzan and 

Buzan, 2010). Circumstances of social interaction and long-term association 

allow friendships to develop with positive psychological effects. 

Although the Conceptual Model is drawn on a two-dimensional base, 

the reality that it represents is multidimensional, considering space and color 

(Buzan and Buzan, 2010; Hyerle, 2009). A Conceptual Model designed with 

clearness will be more attractive and meaningful; aligned with the idea that 

internal clarity of thought is encouraged by external clarity (Buzan and 

Buzan, 2010).  

 

 

CONCLUSION 

 

As cities expand, built environments offer opportunities for the 

conservation and development of natural values through the implementation 

of green roofs, which partially compensate for the loss of green areas. Green 

roofs are capable of supporting a whole range of ecosystem services 

including water retention, energy savings, maintenance of wildlife habitat, 

sustainable use of building materials, and diminishing air pollution and 

urban heat island effect. These are only a few of other potential benefits and 

uses related to urban infrastructure. 

Conceptual modelling is an adequate exercise to achieve an 

interdisciplinary approach at a higher education. In interdisciplinary 

settings, conceptual modelling can act as a tool for communicating across 

several disciplines. Our experience suggests that the development of 
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conceptual models can guide and facilitate interdisciplinary discussion and 

decision making about socio-ecological systems such as green roofs.  

The participants of the workshop enjoyed the exercise and learned from 

each other. Today’s environmental problems require interdisciplinary 

solutions, since there is an increased need for decisions that require scientific 

and technical knowledge from different but interconnected areas. As such 

people need to be taught not just a technique but also to think effectively and 

to be creative. 

We tend to emphasize class discussions over group work. However, 

individual participation can be achieved more effectively by dividing 

participants into groups and ask them to discuss and report back to the group 

their approaches and answers. Individuals are then pressed to make decisions 

and to discuss their choices. 

A Conceptual Model is a particularly useful tool to review our options 

before taking decisions. When making decisions, Conceptual Models help 

us to balance competing factors and enhance the process of how to think. 

Thus, they are an external expression of the toughing processes. The more 

we learn and gather data in an integrated organized manner the easier it is to 

acquire the knowledge. This is the era of “big data” – an era in which we 

have more information and data than ever before. However, data is not an 

end in itself. Since modelling is an interdisciplinary activity, and models are 

used in many different decision-making contexts, we think that the activity 

of conceptual modelling can bridge different disciplinary areas where 

decision making is needed. 
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Forest resource management and Department of Ecology 
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Forest resource management and Department of Ecology 
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APPENDIX 2. EXERCISE SHEET 
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APPENDIX 3. SYMBOLS USED IN THE EXERCISE 

 

The symbols/icons were based on: 
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“Planning guide - System Solutions for Thriving Green Roofs. ZinCo 

GmbH. Lise-Meitner-Strasse 2. 72622 Nuertingen. Germany.” 

http://www.zinco-greenroof.com/sites/default/files/2017-

04/Green_Roof_System_Solutions.pdf 

 

 
 

The symbols/icons were based on:  

“Urbanscape Green Roof System Brochure. Knauf insolation.”  

http://www.green-urbanscape.com/en/solutions/green-roof-system 
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ABSTRACT 

 

The chapter presents the results of research of the tutoring technology 

for special needs children’s physical education and rehabilitation. The 

novelty is in that the sporting and rehabilitative tutoring are implemented 

by future teachers within the concept of socialization of pupils with 

disabilities. A students’ training program, Personal Coach, is described. 

Used as a means of tutor support is adaptive physical education. In it, 

technologies are employed for forming and correcting motions, methods of 

development and correction of psycho-functional and physical capabilities, 

diagnosis and monitoring of psycho-functional condition, and technology 

of safe interaction in society. Description is given of cooperation with a 

family that raises a child with special needs. In terms of content the tutor 

support program contains four stages: diagnostic, adaptive, motivationally 

informative and practically oriented. 
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1. INTRODUCTION 

 

Currently, the key element of public policy in most countries has been 

the social policy relating to disabled people. Among other things, the 

primary focus is on providing equal opportunities for a healthy and safe life 

for everybody including disabled people and people with health conditions. 

The social institutions face the challenge of creating the specific conditions 

that ensure access to health improvement, rehabilitation, social adaptation, 

education and employment for disabled people and people with health 

conditions. This mission should be first and foremost undertaken by 

institutions of education, culture, sport and health care. 

One of the most numerous groups of children with health conditions (or 

special educational needs) includes children with intellectual developmental 

disorders: children with intellectual disabilities and children with 

developmental delay. According to different estimates, the number of such 

children has risen dramatically in recent years, representing between 5% to 

10% of the total child population. In persons with intellectual disabilities, 

the central nervous system cannot ensure the basis required for the 

development of personality but creates some obstacles restraining 

comprehension and conscious attitude to reality as the most important 

prerequisite for social and psychological safety and welfare of the child. 

Deficits in general intellectual functioning adversely affecting the social 

relations of a child with mental development disorder hinder the child’s 

cognitive development and social integration and adaptation (Ainsworth, 

2004; Santo & Buono, 2006; Shmeleva, Pravdov, Kislyakov, & Kornev 

2016; Speck, 1999). Vygotsky’s (1983) suggestion that we consider the 

problem of intellectual disability in children as not only a psychological and 

pedagogical problem but also a social one remains relevant today. 

As many years’ experience in the sphere of special (corrective) 

education shows, the overwhelming majority of mentally challenged 
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children upon the attainment of the age of 15 to 20, provided they are given 

proper education, training and the relevant preparation for future labour 

activities, are able to adapt socially to such an extent that they are almost 

indistinguishable in everyday life from normally-developing people (Speck, 

1999; Vygotsky, 1983). However, for the time being, insufficient 

consideration has been given to ensuring appropriate conditions for the 

formation of psychological preparedness of mentally challenged children for 

overcoming their social communication difficulties, which significantly 

complicates their further social adaptation and integration. 

We have singled out the following social risk factors that negatively 

impact the socialization of special needs children: 

 

 macro-factors (social instability, social stratification, aggravation of 

contradictions within the socio-economic subsystem of society);  

 the specifics of functioning of social institutes (aggressiveness of 

the informational environment, erosion of spiritual and moral 

standards and the society’s tolerance of asocial behavior);  

 social risk factors of the educational environment (dehumanization 

and growth of violence in the educational environment, pedagogical 

practice provoking the pupils’ stress);  

 group factors determined by the student’s stay in the social risk 

group (informal youth groups, destructive religious organizations); 

 negative behavioral features of children and youth (deviant, 

addictive, victimizing, asocial and other behavioral patterns) 

resulting from asocial patterns acquired during socialization 

(Kislyakov et al., 2017). 

 

During the factor analysis of the empirical material collected as well as 

during the analysis of the relevant theoretical and methodological materials, 

the following risk factors of socially dangerous behavior amongst teenagers 

with intellectual disabilities were identified: anti-social behavior (violation 

of generally accepted societal norms; asociality (the lack of motivation to 

engage in social interaction); infantilism; social mistrust in the world; 
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propensity for victimizing behaviour, virtual addiction; high self-concept 

discrepancies (Kislyakov, 2017; Davydova, 2009; Kolosova, 2007). 

Due to the fact that the social institute of education is an institute of 

socialization most controllable by the state, a requirement has been and will 

be applied to it to compensate for the above mentioned factors of the social 

risks of socialization. Thus a tutor, along with a teacher and a psychologist, 

is called upon to aid a special needs child in overcoming the difficulties 

emerging in the educational process and in the social formation.  

The goal of research is development and testing of technologies of the 

tutor’s monitoring of special needs children (with intellectual disabilities) 

during their socialization in and adaptation to society.  

Sixty respondents in their early teens (12-13 years old) having diagnosis 

F70 (Mental retardation of a light degree) or F71 (Moderate mental 

retardation), studying in the 5th – 6th forms at special (remedial) school of 

the VIII type, took part in the experiment. 

Target group children are characterized by a delayed or incomplete 

psychological development marked primarily by disabilities that manifest 

themselves in maturing and ensure the general level of intelligence, i.e., 

cognitive, verbal, motoric and social abilities. Intellectual disability is 

restricted by a certain level of functioning of the central nerve system. 

Children have disorders not only in intelligence but also emotions, will 

power, behavior, and physical development. The disability in intelligence is 

combined in most cases with an abnormal development of the locomotive 

system whose formation is inseparable from the learning of the world and 

the mastering of linguistic, working and social skills. The target group of the 

study also included 50 parents. Employed as tutors were students majoring 

in “Teacher education” and “Adaptive physical education.” 

 

 

2. METHODOLOGICAL BASICS OF THE RESEARCH 

 

Today, the functions of a tutor in Russia’s educational institutions are 

new. The Russian Ministry of Science and Education has developed a 

comprehensive plan for organizing inclusive pre-school and general 
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education and creating special conditions for providing education to children 

with disabilities and special needs. This plan envisages development and 

introduction of professional standards of an assistant (aide) for giving 

technical aid to persons with disabilities and special needs, whose function 

is to provide technical support. In 2017, a professional standard was 

introduced, “Specialist in upbringing,” one of whose functions was to act as 

a students’ tutor. Among requirements applied to a tutor’s education and 

learning are higher and additional professional training in pedagogy, 

psychology, and social work plus a tutor’s support with a recommended 2-

year teacher length of service. Therefore, a tutor’s functions in the inclusive 

upbringing and education are based on obtaining the competence of a 

teacher, psychologist, and social worker.  

In dedicated (corrective) training a tutor is a specialist who organizes 

conditions for a successful integration of a special needs child in educational 

and social environment. A tutor’s post is officially registered among the jobs 

of training workers and is introduced in the “Uniform Qualifications 

Directory of Job Duties.” Educational standards provide for a possibility to 

develop individual curriculums and adapted training programs whose 

implementation is monitored and supported by a tutor. The list of a tutor’s 

job duties includes three specific types of work: pedagogical support of 

special needs and disabled students, monitoring of individual educational 

routes and projects; organization of an educational environment for 

realization by the students of their individual educational routes; and 

organizational and methodological realization by special needs students of 

their individual educational routes (Kovaleva et al., 2012; Deny & Potts, 

1998; House & Wohlt, 1992). 

In the field of psychological and pedagogical support of special needs 

children in a special (corrective) education the tutor performs a number of 

work operations, i.e., he participates in implementation of adaptive training 

programs by special needs and disabled students, designs for them an 

adapted educational environment and ensures its accessibility taking into 

account the specifics of psychic and physical development, individual 

capabilities and health of children, aids a family in building a family’s 

educational environment for supporting students in mastering individual 
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training plans and adapted educational programs, provides consultation to 

children and parents on issues of creating conditions for mastering by 

students of individual training plans and adapted educational programs, 

develops and selects methodological means of forming an adapted 

educational environment for special needs and disabled students, develops 

methodological recommendations for teachers and parents, updates 

knowledge of applying the relevant methods of and approaches to the 

applied behavioral analysis, their introduction in daily work with special 

needs students, and so on.  

Thus, the tutor’s psychological and pedagogical support is regarded as 

a method, a kind of aid, an activity aimed at resolving and preventing 

problems arising with special needs children in an educational process. 

Under such conditions, an active role is assigned to the student and his/her 

parents. The basic characteristics of the tutor’s support are its processional 

features, prolongability, non-directional characteristics, immersion in daily 

realities of a special needs child and his/her family, and special relations 

between participants of this process (Noll, 1987; Vasilyeva & Politskaya, 

2017).  

The essence of support in education is in intensification of positive 

factors of development and neutralization of negative ones. In supporting 

the child, it is necessary not to eliminate his/her difficulties, but to strengthen 

his/her abilities and belief in himself/herself, to develop his/her capability to 

correctly appraise his/her difficulties and search the best solutions to 

problems with due regard to the specific personal features (Baeva & 

Tarasov, 2014). For special needs children it is of special importance to 

establish the subject-to-subject relationship, including through attachment to 

the child, and unconditional acceptance of him/her. The goal is to convert 

the child from a subject of the given interaction to a subject of his/her own 

life. The tutor’s support of special needs children in the training process 

implies: satisfaction of the child’s basic needs, insurance of his/her psychic 

and physical development and socialization, and preventive and prompt aid 

in tackling individual training issues. 

One of the key problems in psychic and physical development of 

children with disturbed intelligence is their insufficient involvement in 
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regular physical education courses and support of the child’s locomotive 

activity during a school day. In case of intellectual deficiency combined with 

disorders in the locomotive sphere, the adaptive physical education 

promotes development of motor activity, coordination, attention, mobility 

of psychic processes, and strengthening of children’s general somatic 

condition. Therefore, the motive activity that stimulates the development of 

all systems and functions of the organism, compensation and prevention of 

motive and psychic disorders is one of the main mechanisms of socializing 

children with intellectual disabilities. 

Therefore, in work with children aimed at realizing an individual 

educational route and achieving socialization it is necessary to introduce 

tutoring in physical education and rehabilitation programs. The tutoring in 

physical education and rehabilitation is a form of interaction between 

participants of physical education and rehabilitation designed for 

maintaining the special needs students in mastering by them of various types 

of motive activities taking into account their individual psychic and physical 

health condition. The tutoring in physical education and rehabilitation is 

aimed at ensuring the students’ physical condition required for developing 

vital capabilities (safe living, orientation in daily life and space, 

communicative skills, etc.); the raising of the level of knowledge and skills 

of those being trained in physical education, sports, and safe and healthy 

lifestyle; attraction of students to regular physical education classes and 

sports during the school day; formation in students of a clear understanding 

of a need for physical education, physical self-improvement and 

maintenance of a healthy lifestyle. 

The activities of the tutor in the sphere of healthy lifestyle and physical 

education is regarded within the concept of students’ socialization, in 

particular, through development of the culture of safe and healthy living as 

a person’s culture in general. The tutor aids his/her students in forming social 

competence, self-awareness and self-realization, helps them to determine the 

specifics of an individual lifestyle oriented to health, and to develop and 

implement an individual program of development in terms of health and 

physical education. A tutor in the field of development of physical education 

and sports in the sphere of education is an employee of an educational 
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organization engaged in pedagogical or methodological support of choice 

and realization by students of the healthy lifestyle, formation of abilities in 

physical education in compliance with their individual specifics and 

requirements, organization of such developing process based on the steady 

reflexive appraisal of the student’s achievements relative to his/her interests, 

aspirations and capabilities (Berezkin et al., 2007; Priyatkina, 2016).  

The conceptual basis of the program we develop for the tutor’s support 

of socialization of children with intellectual disbaility is the following 

system of methodological principles. 

The principle of the complex approach is based on integration of 

medico-psychological and pedagogical knowledge of various features, 

specifics and conditions of a special needs child and various social and 

educational systems in which he/she lives; a directional approach for 

singling out the multiple aspects and heterogeneity of determinants and 

components of tutors’ readiness for designing the inclusive educational 

environment.  

The principle of unity of diagnosis and correction. The tasks of 

correction and enhancement of a certain psychic function can be carried out 

only based on psychological and pedagogical diagnosis that includes 

analysis of the main aspects of a social situation in development of a child, 

specifics of his/her character and self-evaluation as one of the principal 

psychological features of a child with intellectual disability.  

The principle of social determination and legitimization is based on 

understanding by all subjects of education (a teacher, a physical education 

instructor, a defectologist, tutor and children) of the public and personal 

significance of specialized (corrective) education and ensures public 

recognition for design of the developing educational environment. The 

development of specialized (corrective) education will ease solution of such 

social problem as realization of special needs children’s rights to human 

dignity and equal opportunities in getting education. Also, this will prepare 

the society for adequate acceptance of an atypical personality. 

Legitimateness of specialized (corrective) education today is corroborated 

by a number of international legal acts like “Declaration of children’s 
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rights,” “Declaration of rights of persons with intellectual disabilities,” 

“Declaration of disabled persons’ rights,” and the federal legislation.  

Specialized (corrective) education makes it possible to implement the 

principle of humanization. The designing of developing educational 

environment must proceed based on the following postulates of humanistic 

pedagogy and psychology:  

 

 a person’s value does not depend on his/her capabilities and 

achievements;  

 each person is able to feel and think;  

 each person has a right to communicate and to being listened to and 

heard; 

 all people need each other; 

 an adequate education can be provided only in the context of real 

relationships; 

 all people need support of and friendship with their peers;  

 for all students the progress may be rather in what they can do than 

what they cannot do; 

 a variety intensifies all aspects of human life (Erikson, 1963; 

Maslow, 1999; Amonashvili, 2005; Ahtyan & Zanina, 2018).  

 

The principle of de-ontology consists in formation of the subjects’ 

education (children, parents, teachers) in pursuit of physical education and 

rehabilitation of the system of social and moral standards (moral standards, 

standard customs, standard laws, etc.) that determine personal and 

professional (for teachers) values (legal, ethical, aesthetical, etc.) and 

behavior (Ivoeva, 2018). 

The tutor’s support of special needs children’s socialization is based on 

consideration of children’s subjective manifestations and inter-subjects’ 

relationships. The principle of development and of a subject’s activity 

conceptually determines the main criterion for choosing the means, forms 

and methods of the tutor’s work: according to its essence all psychological 

and pedagogical impacts must be aimed at actualization of internal forces of 

a special needs child, activation of his/her “self-awareness,” understanding 

Complimentary Contributor Copy



Elena Shmeleva, Pavel Kislyakov and Olga Silaeva 178 

by him/her of his/her own goals and means of achieving them, stimulation 

in him/her of a desire to actively move towards his/her goal. According to 

the principle of development, the psychological and pedagogical impacts on 

a special needs child are aimed only at progressive development and 

consideration of potential and actual capabilities in this development based 

on the area of nearest development in order to single out latent and 

unrealized capabilities.  

The principle of adaptivity and accessibility implies an educational 

system’s ability to adapt itself to a child’s personal features, his/her 

individual developmental logic, taking into account the child’s interests in 

and preferences for contents and types of educational activities.  

An important methodological principle is the principle of integration. 

The integration must be used at various levels of methodological hierarchy. 

The highest (social) level of integration consists in the fact that life and daily 

routine of special needs children must be maximally approximated to 

conditions and lifestyle of the society they live in. Recognized as founder of 

the integrated approach to education in the national pedagogy and 

psychology is L. S. Vygotsky (1983), who believed that the chief task in 

raising a special needs child is his/her integration in life and creation of 

conditions that compensate for his/her disability. He regarded the 

compensation not in a biological but in a social aspect since he believed that 

a tutor of a special needs child deals not so much with biological facts as 

with their social consequences. At the level of methods for physical 

education of special needs children there are various versions of 

involvement (combined, temporary, partial, full) in various types of 

activities, be it group activities (scheduled activities, classes, walks) or inter-

group activities (excursions, holidays, theaters). In this case, special needs 

children are able to stay among their peers, communicate with them, see 

other children’s achievements, and aspire for their own. At the psycho-

physiological level the principle of integration in inclusive education is 

ensured by introduction of movement in all types of special needs pre-school 

child’s activities (integration of motive and cognitive activities).  
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The principle of health preservation consists in formation, preservation, 

and consolidation of children’s health and employment of health saving 

technologies.  

The principle of optimistic nature and positive emotional impact: a 

steady intensification of the special needs child’s motivation based on 

his/her personal interest and overcoming negative features in emotional and 

personal field through children’s involvement in successful activities. 

During the classes it is necessary to ensure inclusion in operation of all of 

the student’s analyzers, and development of his/her emotional sphere given 

that emotions and feelings participate in forming a will-controlled operating 

pattern and form the basis of arbitrary behavior. The contents and forms of 

physical education classes must promote the child’s development of 

mechanisms of perception, senso-motoric and emotional response, on which 

basis efforts will be made to establish a motive and consumptive sphere and 

higher psychic functions such as attention, memory, thinking, and speech.  

The principle of psychological protection of each subject of the 

educational process consisting in creating a favorable psychological 

microclimate, elimination of psychological violence, implementation of a 

dialog interaction; in practice, the implementation of this principle is 

associated with social and psycho-pedagogical support of special needs 

children.  

Education, with regard to children’s individual differences, calls for 

creation of new, author-monitored ways and means of organizing the 

educational process. Such education presupposes a permanent creative 

contribution of everyone. Involved in the creative education process are all 

its participants, i.e., teachers, parents, children, and tutors. The principle of 

creativity also consists in development of creative features of a child that 

influence his/her psycho-physical development and social adaptation.  

The principle of joint activity and interaction calls for involvement of 

special needs children in a joint activity, in the system of various mutual 

assistance, cooperation and ability to guide and be guided. An emphasis is 

laid on formation of responsibility for one’s actions and formation of trust 

in peers and tutors and, through them, to the social environment.  
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These methodological principles determine the general reference points 

of theoretical and empirical research. It is also natural that there is certain 

arbitrariness in isolation and contents of the methodological principles: they 

supplement one another, thus precluding the emergence of erroneous 

settings in organizing the scientific research. The said principles of our 

research have a dual value: i.e., they determine conditions that provide a 

possibility of the students’ positive socialization and govern the choice of 

specific means and methods of education. 

 

 

3. MATERIALS AND METHODS 

 

Analysis of the tutor’s work-related functions and actions in inclusive 

education and upbringing testify to the need for his/her specialized psycho-

pedagogical background. The tutor’s work is aimed at building and realizing 

a personal education strategy, including realization of the adapted education 

program or specialized individual development program taking into account 

the personal potential of a special needs student, as well as educational and 

social infrastructure along with the main activity goals.  

On the basis of a specialized corrective school we implement a program 

of a tutor’s support of special needs children’s socialization. The program is 

aimed at ensuring the maximally possible development of children with 

intellectual disabilities, their socialization and preparation for self-sufficient 

life in society. A well composed program contained events towards building 

a safe and healthy lifestyle and pursuit of physical education.  

Tutors, in their work with intellectually deficient children on projects 

under way, are students majoring in “Pedagogical education” and “Adaptive 

physical education.” The mastering of tutor practices in inclusive education 

and upbringing is an innovative form of students’ professional training. In 

order to obtain tutor skills, the students took training in the “Personal Coach” 

program, which included the training in technologies of organizing tutor 

work, the training of skills in physical education and rehabilitation for 

individual support of disabled and special needs children, social adaptation 

of corrective school students, psycho-functional diagnostics and monitoring 

Complimentary Contributor Copy



Tutor’s Support of Special Needs Children 181 

of special needs children engaged in physical education, hygiene education 

in families having children with disabilities as well as formation of skills of 

safe behavior in society. The aim of this program is formation in students, 

during their practical activities, of relevant professional skills and obtaining 

by them during training sessions certain tools for independent and 

responsible choice of means of developing a safe and healthy lifestyle and 

physical education of students. 

At the basis of physical education for children are a personally oriented 

approach and an individual support of a child by his/her “personal coach,” 

i.e., a duly trained tutor selected from among student volunteers majoring in 

“physical education and sports,” and adaptive physical education and sports. 

For fostering the tutor skills, the students have taken training under the 

“Personal Coach” program. The “tutor-child” pairs are chosen based on 

experience of the tutor’s work with children of the specific nosologic group, 

the extent of coincidence of psycho-pedagogical specifics of each and the 

mutual desire to deal and interact with each other. The trained student 

volunteers, jointly with the teacher, provide conditions for ensuring the 

principle of individualization in dosage of the amount, intensity, resting time 

and corrective motions in work with children. 

In terms of contents, the tutor program includes four stages: diagnostic, 

adaptive, motivationally informative and practically orientated.  

At the stage of diagnosis, a psychologist, a defectologist, and a teacher 

– together with the tutor – define the child’s behavioral pattern and his/her 

individual perception features. Clinic psychologists point out that the 

psychological trend in a study of intellectually disabled person is associated 

with a great number of diagnostic, predictive, interpretational and psycho-

corrective difficulties because of the inadequate methodological 

instrumentation and lack of comprehensive and systematic approaches to its 

treatment. The difficulties of diagnosing a child with intellectual disability 

are obvious given that he/she is restricted in expressing himself/herself and 

in manifesting his/her feelings and thoughts. Therefore, usually personal 

tests prove to be unsuitable.  
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In implementing the program, we used the following methods: expert 

estimation method, standardized psycho-pedagogical methods, observation, 

and conversation.  

Based on daily observations and estimations, the tutor characterizes the 

emotions, motivations, moods, communication style, etc. Thus, 

psychologists have obtained detailed information about the child’s 

personality development level, about the nature and force of internal 

conflicts, protective mechanisms, psycho-pathological responses, etc.  

A comprehensive appraisal of the child would be incomplete if it did not 

contain data about social prehistory and the currently existing social 

situation of the child, favorable and unfavorable circumstances and 

interactions. At issue are such aspects as the social status of a family; the 

relationships between the subject and other family members; extra-familial 

contacts; gaming friends; subject’s social behavior in various social groups, 

etc.  

Of special importance are reports of parents and special needs children 

themselves to an extent which they can realize or which they can recognize 

with reference to social conditions and express them.  

A conversation with children was used for establishing a subjective 

evaluation, awareness of themselves and their environment as well as the 

scope of interests. An individual conversation was undertaken with each 

child. At first, the tutor establishes a contact with the child. The conversation 

covered the following subjects: 

 

 Family. Relations with parents, brothers, sisters (if any), and other 

relatives.  

 Pursuits, interests, hobbies, games.  

 Studies – favored and not favored subjects, relations with teachers.  

 Relations with peers, nature of interpersonal contacts.  

 Knowledge of the rules of safe and healthy lifestyle. 

 

At the adaptive level technologies are realized aimed at ensuring the 

psycho-social wellbeing of students by removing the emotional tension, 

improvement of the psychological micro-climate in class, enhancement of 
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motivation in studies and, as a consequence, minimization of negative 

psychological, informational and social impacts (methods of psychic 

regulation, methods of fostering the school team, projective methods, etc.). 

At this stage, used as a specific method are means of support 

(pedagogical, psychological, social) that help to perceive their individual 

features and intensify cognitive processes aimed at development of a person 

in general and protection of his health.  

At the motivational and informational level motivation of children took 

place aimed at pursuit of a healthy lifestyle.  

The main forms are individual and group consultations. The chief 

mechanism of formation of value-related attitude to health consists in 

solution of specific repetitive tasks, in the course of which a child learns to 

evaluate his/her abilities relative to the tasks and himself/herself with 

reference to his/her actual achievements on which basis he/she develops a 

desire to improve his/her physical and social capabilities and foster a desire 

to learn.  

A high premium is placed on gaming technologies, i.e., organization of 

an educational procedure based on reconstruction of behavioral patterns in 

the framework of the proposed scenario. Indisputable is the fact that one the 

most efficient tools for propagating a safe and healthy lifestyle and physical 

education are various techniques and technologies designed for a large-scale 

enlightenment and propaganda. Used for this purpose are training methods 

that activate the cognitive process, i.e., analysis of real life situations, 

conduct of conversations and contests, recital of poetry, work with visual 

aids, the students’ collective verbal activities, consecutive repetition of rules 

of healthy lifestyle in different situations of children’s interactions with 

themselves and adults that involve elements of positive emotional 

experience. By participating in role games, theatrical sketches, 

dramatizations and simulation of daily occurrences the children reproduce 

in an actual, emotionally charged verbal fashion, various situations, study 

the rules of healthy lifestyle and learn how to be cautious and free from 

conflict. 

At the practically oriented stage an effort is made to increase the number 

of repetitions about the rules of healthy lifestyle both in ordinary, previously 
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specified, and new and unusual conditions, which influenced the children’s 

development of flexible skills of using the available knowledge in different 

situations of interaction and communication. Dominant at this stage are 

practical, situational, gaming, competitive, simulating and other forms and 

means of training. They may be employed in rehabilitative, prophylactic and 

massive sanative events (holidays, walks, contests, etc.), thematic 

arrangements for children, specifically organized motive activities in 

classrooms, recreations, senso-motoric development areas, at home, in the 

street and elsewhere. At this stage of training an emphasis is laid on 

enlightening work with involvement of parents.  

In analyzing the specifics of the families with children studying at a 

boarding school, the focus was on family life of each child being tested. This 

made it possible to develop individual programs for work with the families. 

To organize a child’s physical activity in the family, there had been 

established the consulting service “Training at Home” and the children and 

parents’ club “From Heart to Heart.” Also, work was carried out with 

children and their parents. Based on the study of problems and the analysis 

of parents’ needs and children’s physical preparedness, programs have been 

developed and implemented, such as the “Moving Together” program, the 

program to prepare children for the “Special Olympics” events, the “Health 

School” program for hygienic education of special needs children, the “Safe 

Wheel” program for collective and individual work with children and their 

parents to stimulate safe behavior on the roads, prevent road accidents and 

injuries, and propagate the culture of a healthy and safe living. 

The program considers organization of a joint leisure that consolidates 

a family. In such conditions the family is regarded as a mechanism to 

influence a child and resolve his psycho-social and personal problems as 

well as the issues of psychological protection. The tutor support aims to 

organize cooperation with the parents (legal representatives) to instill and 

enhance in children the daily habits (in communication, social and domestic 

behavior, safety, health protection, etc.) At practical sessions under the 

supervision of a psychologist and speech therapist the parents (legal 

representatives) participated in training and creative games.  
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To achieve the program’s goals, some technologies and methods have 

been developed for work with special needs children in an adaptive, 

physical, recreational environment, such as the technology of forming and 

correcting motions, methods of development and correction of psycho-

functional and physical capabilities, methods of diagnosis and monitoring of 

psycho-functional condition, and the technology of safe social interaction. 

In the framework of the project, throughout a school week, three 

mandatory physical education classes were held (according to the 

curriculum) plus two additional ones out of class and in extracurricular time. 

Additional classes were arranged taking into account the schoolchildren’s 

interests and conducted in the form of adaptive physical recreation. For their 

conduct, a fitness facility was outfitted that included sensory equipment and 

exercise machines, an obstacle course, gravel, pebble and grass running 

tracks, soft gaming modules, fitballs, a ball pit, mini trampolines, a carpeted 

floor, etc. Unconventional sports equipment has been developed along with 

training aids like “Hanging balls” for teaching to hurl, throw and catch; 

special markings for feet on the floor; “Cuffs for fastening rubber inter-joint 

straps movement correction”; “Harnesses for simulating motions in the air”; 

“Sensory bands” for walk and run correction. 

Dedicated sports facilities made it possible to expand the scope of 

children’s motive activities and their subject role interactions, which 

consolidated the team, enhanced the social status of children, and removed 

psychological barriers (aggressiveness, anxiety, and emotional instability).  

Eventually, the development of motivational, emotional, cognitive and 

connotative spheres helps to form a child’s “self-concept” through 

acquisition of independence, the building of his/her own behavioral pattern 

and pursuit of a safe and healthy lifestyle. As the “self-concept” matures, it 

becomes relatively independent and a child starts to elaborate his/her 

behavior regardless of the provoking circumstances and risk factors. The 

intensified enrichment of the child’s personality that takes place under such 

conditions is characterized by manifestation of overt infantile curiosity, 

inquisitiveness, individual capabilities (without compulsion and forced 

training); an ability to learn what one sees and hears (the material and social 

world) and emotionally respond to various occurrences and happenings; a 
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person’s aspiration for creative reflection of the accrued experience and 

knowledge in games and communications. 

 

 

4. RESULTS 

 

The student volunteers have learned to develop motor abilities in the 

boarding school’s students by using different technologies and techniques 

of adaptive physical education and sports; to organize collective and 

individual physical activities of children in compliance with their age 

parameters; to conduct competitions, monitor the children’s psycho-

functional condition and ensure their social and personal safety. 

The heightening of the level of physical qualities has been discovered: 

quickness – by 4 to 5% versus initial status; coordinating abilities – by 15 to 

17%; strength by 12-14%; flexibility by 36%; and endurance by 23%. The 

level of self-control over the correct posture has risen. Ninety-five percent 

of children learned to do spinal alignment and corrective exercises. 

Cooperative actions, aid to one another and mutual assistance were 

registered among children in movement-oriented games, in learning 

activities and everyday activities. 

The sports equipment has considerably expanded the children’s motion 

range, and their subject-role interactions which enhanced the team’s 

cohesion, raised the children’s socio-metric status, and removed the 

psychological barriers (aggressiveness, anxiety, and emotional instability). 

The regular participation of student volunteers became an impetus in 

development of the children’s communicative skills, diversification of their 

contacts, readiness for conflict-free communication and behavior. The 

school’s psychological support service notes consolidation of 

schoolchildren’s psychological processes (perception, attention, 

imagination, thinking). Improvement was registered in self-organization, 

self-control, adequacy of self-appraisal, behavioral self-regulation. The 

developed reflection, anticipation and self-analysis ensured the formation in 

children of a set of habits of safe behavior in society [4]. Parents notice the 

appearance in their children of bright associations related to learning at 
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school, pursuit of physical education, and communicating with children and 

teachers. A school speech therapist points out the reinforcement of 

children’s speech functions and the progress of their grammatical and lexical 

skills. 

It should be noted that the children who attended adaptive physical 

recreation sessions throughout the academic year changed their motivation 

in physical education: the number of those attending classes because of the 

social motives (communication) dropped by half (11%); the number of 

children motivated by a specific result has trebled (27%); 17% of children 

pointed out rehabilitation of their organism as a motive. The study on the 

children’s motivation showed that if physical education and sports are 

pursued in optimum conditions and seek to primarily meet the children’s 

interests, it becomes possible to impact their motivation for pursuit of 

physical activities that shape their behavioral pattern and are manifested in 

a more precise performance of exercises, awareness of the need to strengthen 

their health, improve fitness, etc. 

Special needs children’s socialization is impossible without creating a 

psychologically safe environment that functions as a guaranty of their 

wellbeing and self-fulfillment. The creation of such environment at school 

ensured the maximum of positive emotions promoting a positive component 

in their relationships and positive social perception, which optimized the 

person’s self-development and quality of his/her life. 

 

 

CONCLUSION 

 

Summing up the methods of tutor work it is possible to state that a tutor 

in the field of a person’s physical education and healthy lifestyle maintains 

the social adaptation and efficient socialization of special needs children.  

The qualitative and quantitative analyses of efficiency of project 

implementation make it possible to register in children with intellectual 

disavilities the growth of motivation for learning, the increase of interest in 

physical education and sports, enhancement of desire to study, the mounting 
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willingness to go to school. So potential capabilities have been revealed that 

are maximally accessible given the children’s physical and mental condition. 

The tutor support program contributed to social support of special needs 

children for ensuring the maximally possible development of such children 

in conditions of family upbringing, their socialization, preparation for a self-

supporting life and integration in society. 
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ABSTRACT 

 

In the 21st century, scientific and technological innovations have 

become increasingly important as we face the benefits and challenges of 

both globalization and a knowledge-based economy. To succeed in this 

new information-based and highly technological society, all students need 

to develop their capabilities in science, technology, engineering, and 

mathematics (STEM) to levels much beyond what was considered 

acceptable in the past. STEM leaders must ensure that faculty are 

committed to their students and to student professional development as 

lifelong learners and use curriculum and instructional techniques to 

integrate theory with practice, academic and workforce education, 

professional education and subject matter, and learning theory and 

workforce preparation and that these instructors understand philosophy, 

contemporary concepts, research, effective practice, and methods of 

inquiry related to workforce preparation and development and use dynamic 

pedagogy based on learning theory practices and are typically partners in 
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learning communities. STEM leaders should form partnerships with 

business and industry leaders, ask them to serve on advisory councils to 

advise on the technical and academic knowledge and skills employees 

need. By focusing STEM programs on the mission of preparation and 

instruction, more fields can be encompassed into a larger program 

structure, providing cross-curricular instruction and establishing school 

wide expectations that are reinforced and modeled by the adults in the 

school. The ultimate goal for the leaders is that all learners be prepared to 

think critically and have the opportunities to become innovators and 

leaders who can solve the challenges facing our county and the world. 

 

 

INTRODUCTION 

 

The demand for skilled workers in STEM-related fields is closely linked 

to global competitiveness but “the growth paradigm that has driven our 

economy for the past generation is exhausted” (Palley, 2008, p. B10). STEM 

jobs are going unfilled due to the lack of people with the right skill sets. 

United States students tend to fall behind students from other countries in 

the areas of mathematics and science with fifty-five percent of 2011’s 

graduates leaving high school not being prepared for college-level 

mathematics and seventy percent ill-equipped for college-level science 

(Steele, 2012). As a result, there is a strong drive to raise the standards in 

math and science and improve STEM education. With this push comes the 

need for STEM leadership.  

In the 21st century, scientific and technological innovations have become 

increasingly important as we face the benefits and challenges of both 

globalization and a knowledge-based economy. To succeed in this new 

information-based and highly technological society, all students need to 

develop their capabilities in science, technology, engineering, and 

mathematics (STEM) to levels much beyond what was considered 

acceptable in the past. 

Mathematical science occupations are projected to grow fastest from 

2014 to 2024. Employment in computer occupations is projected to result in 

nearly half a million new jobs. The group projected to add the second largest 
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number of new jobs from 2014 to 2024 is engineering occupations (Fayer, 

S. Lacey, A, and Watson, A., 2017). 

STEM education has the potential to change the educational system, but 

awaits the right leaders who believe in its potential. Leaders might have the 

vision, but not the knowledge or may have the knowledge but not the ability 

to get staff to buy into the vision (Myers, A., Berkowicz, J., 2015).  

 

 

IT BEGINS WITH A LEADER 

 

According to Puckett (2014), “A leader must expect excellence; 

however, (s)he must also display excellence” (p. 1). There are many 

leadership types and some leaders possess qualities that fit scenarios better. 

Studies suggested school and district policies, practices, and leadership can 

have an impact on the scope and manner in which teachers use technology 

(O’Dwyer et al., 2004). 

Part of being an effective leader in educational technology is 

recognizing one’s own leadership type (Hall, 2008). This includes reflecting 

on one’s strengths, weaknesses, and abilities to become a truly effective 

supervisor (Hall, 2008). Hall (2008) denoted three leader types–Sage, 

Oracle, and Sensei. Sage leaders tend to be task-driven and delegate duties 

to specific members of a team but take credit for the work of the team. Oracle 

leaders focus on building relationships within the organization but do not 

focus on the path necessary to complete the task. The Sensei leader is a 

combination of the Sage and the Oracle types. The Sensei is the mentor 

whose goal is to strengthen the team as well as create future leaders. 

Leadership in technology education generally lends itself to Sensei 

leadership as these leaders must be decisive and directive. 

Leadership is as important as the plan in question (Akbaba-Altun, 2002). 

An administrator’s ability to lead is an important element in ensuring the 

success of STEM implementation (Anderson & Dexter, 2005; Hayes, 2006). 

Leadership ability hinges, in part, on how administrators perceive their role 

and how well they listen to the needs of teachers.  
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The marks of an effective technology leader include vision, leading by 

example, teacher support, open dialogue, and shared leadership (Byrom & 

Bingham, 2001). Leithwood and Riehl (2003) defined effective leaders as 

“those persons, occupying various roles in the school, who work with others 

to provide direction and who exert influence on persons and things in order 

to achieve the school’s goals” (p. 9). 

Professional learning networks and sharing of technology are two 

known best practices of STEM leadership (Filigree Consulting, 2012). 

Allowing the staff to celebrate and discuss their successes and failures with 

technology implementation will contribute to better results as teachers 

integrate technology into their classrooms. It is important for teachers to 

have meaningful conversations with staff to set goals and provide 

professional development to help achieve these goals (Fulk, Bell, & Bodie, 

2011). 

There are, however, barriers that interfere with effective STEM 

leadership. These barriers include lack of teacher training and the teachers’ 

perceptions of the STEM itself. Sometimes teachers try to integrate STEM 

without truly understanding its capacity or potential.  

STEM leaders need to develop a school-wide vision for how technology 

resources are implemented (International Society for Technology in 

Education [ISTE], 2002). National Educational Technology Standards 

(NETS)-A standards include the need for technology leaders to evaluate the 

academic and administrative uses of technology and make decisions based 

on those evaluations (ISTE, 2002). Kearsley and Lynch (1992) stressed the 

importance of technology leaders ensuring equal access to resources. 

Successful leaders are defined by their ability to identify the technology 

use that is consistent with the culture of school. Administrators should 

understand that although technology infrastructure is important, technology 

leadership is even more important in order for educational technology to 

become integrated effectively (Anderson & Dexter, 2005). For educational 

improvements to take place, leaders must possess a clear vision and goals 

and be willing to provide sustained technical support, interaction, and staff 

development for those expected to commit to the change (Stringfield, 1991). 
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Leaders should also be aware of methods to motivate staff. Picciano 

(2011) suggested motivation in the form of compensation, time, equipment, 

recognition, and professional appreciation. Ensuring teachers have access to 

technology either by budgeting funds or allocating space for equipment is 

another highly motivating action of a technology leader (Picciano, 2011). 

Leaders need to define and communicate the function of STEM 

integration in the school community (Berrett et al., 2012). They must 

assimilate multiple viewpoints and values into a shared vision (Adelman & 

Taylor, 2003; Marks & Printy, 2003). The actions of the leader have to be 

aligned with the vision and they must share responsibilities toward the goal 

(Berrett et al., 2012). 

Leaders need to be aware that the transformation into a STEM 

environment is a gradual process (Byrom & Bingham, 2001; Davis et al., 

2009). Administrators should maintain an open dialogue among teachers 

(Berrett et al., 2012). 

It is necessary for leaders to lead by example (Berrett et al., 2012) and 

model the process when a new approach is presented (Ertmer & Ottenbreit-

Leftwich, 2010). If the school’s standpoint is that technology is needed for 

effective education, then full support in the way of resources and leadership 

need to be provided (Byrom & Bingham, 2001; Dawson & Rakes, 2003; 

Hayes, 2006). 

The key to the effective dissemination of pedagogies related to STEM 

across department and disciplines is the leader (Larson & Meyer, 2006). In 

order to influence others to adopt innovative STEM practices, leaders should 

employ strategies like seminars, monitoring, coaching, and other 

personalized discussions. 

A manager controls people and initiatives but a leader inspires and 

encourages a collaborative approach, but a leader empowers teachers and 

fosters self-governance (Blase & Blase, 2001). All should share a common 

vision for their school and all should feel comfortable, free, and safe enough 

to question leadership and management in an appropriate manner. 

Potential supervisors, associated administration, and support staff 

candidates should possess a true passion for what they do. Included in this 

is an unselfish loyal and benevolent concern for the good of others. If we 
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want our students to succeed, our teachers must succeed, and they can 

flourish better in an environment filled with unconditional positive regard. 

They need to know that they have leaders that not only hold them 

accountable, but are compassionate. Strong leaders encourage teachers to 

use learning style inventories to help teach students in a manner that they are 

accustomed to learning. 

The remaining requirements for potential supervisors, associated 

administration, and support staff candidates fall into the category of ‘basic 

expectations.’ These include knowledge of subject matter and learning 

environment. Also the fostering of foster a learning environment rich in 

differentiated instruction, conceptual learning, experiential learning, and one 

which includes rigorous academic integration. It is crucial for supervisors of 

CTE to be aware of the current trends in business and industry as well as 

future trends and encourage teachers to contribute to the educational process 

by staying current with new teaching initiatives for advancement in their 

field and the field of pedagogy.  

A STEM leader’s success is measured in his/her ability to see STEM 

education as a frontier that is a challenging yet necessary place requiring 

assistance from all stakeholders (Myers, A., Berkowicz, J., 2015). 

 

 

SUPPORTING THE LEADER 

 

Effective STEM leader development occurs most often when a climate 

for professional development is well-accepted throughout the organization. 

This climate may, however, runs counter to STEM leaders’ experiences in 

career fields typically characterized by working independently for one’s own 

achievement (Mulvaney, 2017). 

A climate of development emphasizes communication and interaction, 

cooperation, feedback, evaluation, participation, reflection, and coaching. 

Leadership coaching programs benefit STEM leaders with the use of on-the-

job training. STEM leaders benefit from participation in programs that are 

staffed by experienced coaches. Combining coaching with on-the-job 

training can guide STEM leaders to identify support in-depth learning, real-

Complimentary Contributor Copy

https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Ann+Myers%22&source=gbs_metadata_r&cad=7


The STEM Leadership Challenge 197 

time communication and team dynamics. Partnering STEM leaders with 

each other also can serve as an opportunity to refine STEM leaders’ 

feedback skills (Mulvaney, 2017). 

Providing future STEM leaders with a preview of the leadership 

expectations and implications for the position builds readiness and creates 

smoother transitions into the role. These previews typically present the 

common strengths and needs of STEM leaders and create a sort of custom 

STEM leadership profile. 

STEM leaders place data in high esteem. Formal and informal 

assessments of leaders are an effective instrument to help STEM leaders 

understand their developmental strengths and needs and for identifying the 

focus for training activities. Organizations should offer a variety of 

evaluation instruments to enable trainers and mentors to work with STEM 

leaders and select the most optimal assessment based on identified 

developmental goals. This creates a means by which STEM leaders receive 

an objective assessment of their abilities, emphasizes how leadership 

development approaches are grounded in the scientific method, and 

therefore increase the leader’s confidence in the approach (Mulvaney, 2017). 

Organizations with successful STEM programs have in place a set of 

core leadership competencies. Such competencies are transparent, serve as 

the foundation of the STEM initiative, and include interpersonal and social 

skills and team leadership. 

 

 

IDENTIFYING AND RECRUITING INSTRUCTORS 

 

The first challenge for STEM leaders is to determine the crucial 

requirements that teachers in the STEM fields should possess.  

STEM instructors should be able to help students explore and prepare to 

enter a specific occupation by using a variety of techniques to teach 

academic and technical content. These teachers should be proficient in 

instructing students on how to develop certain skills by engaging lesson 

plans and assignments and applying classroom knowledge through hands-

on activities and by demonstrating tasks, techniques, and tools used in an 
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occupation. STEM teachers must be able to make connections between their 

experiences in the industry and job discipline and student learning and be 

able look at teaching modalities from several different perspectives. 

In order to be an advocate of technology and to be able to motivate 

students to learn the functions and workplace applications of technology, 

career educators themselves must be technologically proficient. They must 

seek opportunities to learn about, use, experiment with, and apply 

technology to learning so that they can integrate it into the classroom, align 

it with student learning goals, and use it for engaged learning projects. 

Effective teachers address these needs by using a variety of teaching 

strategies to accommodate different styles of learning and modify 

assignments to reflect various learning needs. They also provide extra help 

and support in the classroom by using small group instruction when other 

students are productively engaged, meet one-on-one with students to 

develop learning improvement contracts or monitor progress, and provide 

struggling students with opportunities to redo work.  

Faculty are committed to their students and to student professional 

development as lifelong learners and use curriculum and instructional 

techniques to integrate theory with practice, academic and workforce 

education, professional education and subject matter, and learning theory 

and workforce preparation. These instructors understand philosophy, 

contemporary concepts, research, effective practice, and methods of inquiry 

related to workforce preparation and development and use dynamic 

pedagogy based on learning theory practices and are typically partners in 

learning communities. 

STEM leaders responsible for identifying instructors can ask interview 

questions like does the candidate... have a passion for what they are doing 

with a high capacity to teach in their discipline by teaching in ways that 

inspire all students and deepen their understanding of STEM content and 

practices?; understand the central concepts, tools of inquiry, and structures 

of the discipline(s) he or she teaches, and can create learning experiences 

that make these aspects of subject matter meaningful for students?; 

understand how children learn, develop, and can provide learning 

opportunities that support their intellectual, social, and personal 
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development?; understand how students differ in their approaches to 

learning and creates instructional opportunities that are adapted to diverse 

learners?; understand and use a variety of instructional strategies to 

encourage students’ development of critical thinking, problem solving, and 

performance skills?; have an understanding of individual and group 

motivation and behavior to create a learning environment that encourages 

positive social interaction, active engagement in learning, and self-

motivation?; use knowledge of effective verbal, nonverbal, and media 

communication techniques to foster active inquiry, collaboration, and 

supportive interaction in the classroom?; the teacher plan instruction based 

upon knowledge of subject matter, students, the community, and curriculum 

goals?; the teacher understands and uses formal and informal assessment 

strategies to evaluate and ensure the continuous intellectual, social, and 

physical development of the learner?; reflect and continually evaluates the 

effects of his/her choices and actions on others (students, parents, and other 

professionals in the learning community), and who actively seeks out 

opportunities to grow professionally?; foster relationships with school 

colleagues, parents, and agencies in the larger community to support 

students’ learning and well-being?; commit to students and their learning; 

know the subjects they teach and how to teach those subjects to students?; 

take responsibility for managing and monitoring student learning?; think 

systematically about their practice, and learn from experience; belong to 

learning communities?; have the ability to blend styles of teaching; possess 

adaptability? 

Alternate means of identifying candidates is through professional 

affiliations. Academic and CTE professionals should be members of 

organizations related to their area of expertise. [Examples: Science – 

American Association for the Advancement of Science; Technology – 

Information Technology Association of America; Math – National Council 

of Teachers of Mathematics; Engineering - Institute of Electrical and 

Electronics Engineers] Professional Societies and affiliates as well as career 

fairs are avenues for recruitment. 

Quality STEM teachers engage students in solving real-world problems. 

“The more authentic the problem, the more likely it is that students will make 
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connections to what’s actually happening in their own communities and 

throughout the world.” Pg. 38 and build better recall Fayer, S. Lacey, A, and 

Watson, A., (2017). 

 

 

PROVIDING SUPPORT TO INSTRUCTORS 

 

STEM leaders must begin with the understanding that all students have 

the right to a learning experience where their ideas are welcomed and are 

immersed in a rigorous curriculum. Leaders can start the process by inviting 

a group of teachers to join a committee with the goal of improving their 

STEM instruction through the sharing of ideas and critiquing one another’s 

work while addressing content standards, 21st century skills and real-world 

problem solving. 

STEM leaders must accept the notion that they are there to serve the 

teachers and students in the learning environment. These leaders should 

encourage teachers to use higher-order thinking questions and to take risks. 

Leaders may cooperatively plan with teachers to help ensure lessons are 

interesting, challenging, and real-world. Community members and STEM-

industry professionals may be for their input or to contribute to STEM-

related internships. This type of distributed leadership encourages the 

stakeholders to buy into the initiatives. 

Another challenge for STEM leaders is to insure that their teachers are 

supported through appropriate professional development. Making 

provisions for professional development is one of the most effective 

methods of technology training. When the leader makes the professional 

development meaningful and beneficial, staff members will buy into it and 

become motivated and engaged (Picciano, 2011). Picciano (2011) explained 

that professional development provides “a threshold or level of technical 

confidence that is reached in most organizations, which acts as a driving 

force from within for further technological enhancement and development” 

(p. 219). When professional development becomes more personalized, it 

becomes known as “coaching.” Coaching is a type of mentoring that meets 
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the needs of educators based on their technological proficiency (Hammack 

& Wise, 2011; Picciano, 2011). 

Professional development can come in a variety of forms such as 

“mentoring, modeling, ongoing workshops, special courses, structured 

observations, and summer institutes” (Rodriguez and Knuth 2000, p. 4). It 

must provide opportunities for teachers to explore new roles, develop new 

instructional techniques, refine their practice, and broaden themselves both 

as educators and as individuals. Effective professional development is 

necessary for all teachers involved in educational reform. 

Effective professional development should focus on developing 

teachers’ capabilities and knowledge to teach content and subject matter, 

address teachers’ classroom work and the problems they encounter in their 

school settings, and provide multiple and sustained opportunities for teacher 

learning over a substantial time interval. 

Current research in project-based learning demonstrates that projects 

can increase student interest in STEM because they involve students in 

solving authentic problems; students learn to reflect on the problem-solving 

process. Research tells us that students learn best when encouraged to 

construct their own knowledge of the world around them (Satchwell & 

Loepp, 2002). It is through integrated STEM projects that this type of 

learning can occur.  

Less-traditional instructional approaches are needed in order to increase 

the relevance of the curriculum to meet the expectations of the potential 

career. CTE teachers need to be prepared to help students see the ‘big 

picture’ of a career pathway and connect what students learn in their CTE 

program to their career goals. CTE teachers need to be prepared to challenge 

all students with intellectually demanding work.  

What we learn is not in isolation. Therefore, professional development 

on the use hands on projects or project-based learning should be offered. 

Students accomplish this through a series of open-ended, hands-on activities 

related to a thematic topic that addresses important concepts related to 

STEM disciplines (Satchwell & Loepp, 2002). Central to this process is 

involving students in defining and optimizing a solution for a real- world 

authentic problem. Research tells us that students learn best when 
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encouraged to construct their own knowledge of the world around them. It 

is through integrated STEM projects that this type of learning can occur. By 

focusing CTE programs on the mission of preparation and instruction, more 

fields can be encompassed into a larger program structure, providing cross-

curricular instruction. Project-based learning facilitates greater retention of 

subject matter as students make connections within, among and across 

disciplines advances an understanding of a core curriculum to a higher level 

of knowing by introducing a global concept and promoting an understanding 

of related generalizations and connecting students to their futures.  

Collaboration between teachers is key to the successful integration of 

academic and work-related education. A workplace-relevant curriculum 

requires the collective knowledge, experience, and influences of teachers in 

both discipline areas. Working as a team, academic and career educators can 

collaborate on solutions to problems they face in the classroom and act as 

peer advisors, providing information and feedback. They can identify 

similarities in course content and redesign their courses around a common 

theme that emphasizes the development of both academic and technical 

skills.  

A sign of integrated STEM success is when connections between 

academic disciplines are virtually seamless and teachers in different subject 

areas collaborate to engage their students. 

Professional learning communities offer an opportunity for 

professionals to connect with others in similar occupations and offer support 

and advice (Trust, 2012). STEM education leaders join and support these 

learning communities to promote the professional growth of staff in the areas 

of inspiration, reflection, and mentoring (Puckett, 2014). 

According to Larson and Meyer (2006), faculty may learn about new 

pedagogies from websites, journals, and workshops but are more likely to 

be persuaded to try these pedagogies through interpersonal communication 

with an opinion leader. The ability to reduce the perceived risk and 

uncertainty associated with adopting new innovations is through the 

interpersonal communication and influence of the opinion leader (Rogers, 

2003). 
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Developmental approaches to STEM leadership need to be 

synchronized as it is the case that STEM leaders move among academic 

institutions, research organizations, private industry, and the government. A 

shared scaffolding of STEM leadership development should be exchanged 

amongst these various organizations to ensure consistence with leadership 

expectations. A challenge of this approach is maintaining an open line of 

communication with various agents of the STEM community. In some cases, 

STEM leaders must customize approaches to various situations. This 

situational leadership matches precise leadership approaches specific 

situations. STEM leadership is not a one-size-fits-all approach (Mulvaney, 

2017). 

Building a strong learning goal within project teams and among STEM 

leader peers can help strengthen an organization’s climate for development: 

STEM leaders can encourage a life-long learning mindset within themselves 

and their colleagues by sharing their own intellectual curiosity and passion 

for learning, and by focusing on the relationship between effort and 

individual development. This approach readies STEM stakeholders at all 

levels to profit and develop professionally. Evolvement can occur when 

veteran STEM leaders distribute leadership responsibilities to other 

stakeholders in the STEM community by recognizing the needs of the 

program. Experienced STEM leaders model goal-oriented behavior and 

thereby reinforce its significance. All STEM leaders can be guided to 

emphasize collaboration and team-based solutions and goals (Mulvaney, 

2017). 

It is vital for STEM leaders to have the opportunities to gain experience 

in giving feedback through assessments of teaching staff based on 

methodology. STEM leaders need to be able to recognize and build upon 

strengths at the same time, addressing areas in need of improvement. 

 

 

IDENTIFYING AND RECRUITING BUSINESS PARTNERS 

 

STEM leaders are additionally tasked with forming partnerships with 

local companies so their students can witness how products are made. 
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Alliances with local colleges, museums, and hospitals may also prove to be 

beneficial for students and teachers to share ideas. 

By recruiting local business, industry and research partners we are 

fostering cross-sector partnerships that provide informal learning 

opportunities and that may help themselves by being able to recruit potential 

career –oriented students for future jobs. Career educators can help local 

businesses by guiding students to develop the skills these businesses have 

identified as crucial to their operations. This long-term collaborative goal 

spans the curriculum and connects the school to industry. 

By bringing together a diverse group of community members to plan, 

design, and create innovative changes in how we teach and learn. Businesses 

can assist educators by providing them and their students’ opportunities to 

learn about current workplace practices, job opportunities, and necessary 

skills through internships. Career and technical education leaders should 

form partnerships with business and industry leaders, ask them to serve on 

advisory councils to advise on the technical and academic knowledge and 

skills employees need. 

CTE leaders should ask business and industry to provide internship and 

educational opportunities for updating their knowledge of the workplace as 

well as to serve as speakers in their classes. 

Through leadership team engagement, we can discover the untapped 

talents, expertise, and resources that exist within the community. Building a 

“buzz” in the community about what STEM is by taking advantage of social 

media, newspapers, town blogs, the school’s website will increase the 

likelihood of businesses promoting the program.  

The leadership team has the ability to guide the community through the 

vision, design, and implementation of an education innovation. They will be 

able to communicate the interests of the community they represent and 

influence the opinion of the community.  

The STEM program can be promoted through a community kickoff 

event. Here, information would be provided for an overview and more in-

depth discussion of the project’s vision. This is also an opportunity for 

voices to be heard. 
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Other methods of promoting the STEM program in an effort to attract 

supporting businesses is through a student project day in which students 

have the opportunity to showcase their portfolios and demonstrate ways they 

are going to contribute to their field of study. Ultimately, students should 

have the opportunity to present a final project to an authentic audience at 

least once a year. CTE teachers can help students develop a portfolio of their 

authentic learning experiences as evidence of their readiness for further 

learning and the workplace. Representatives from industry and business 

would be invited to come and view these presentations and recognize 

students’ achievements. 

STEM-based field trips and guest-speaker invitations are also 

opportunities to collaborate and discuss real world issues with those who are 

giants in their field. 

 

 

SUSTAINING A STEM ENVIRONMENT 

 

We work to build a culture that cultivates risk-taking, respect for one 

another and values individual differences – a place where students have the 

ability to explore, think, collaborate, and reflect on their learning using 21st 

Century skills. 

Building a school community is essential to creating a safe and orderly 

environment in which students and community members can interact 

positively among each other. Support and active involvement establishes 

good relationships, pride, and ownership between the community and the 

school campus.  

Strategic planning is the effective component in establishing school 

wide expectations that are reinforced and modeled by the adults in the 

school. Advocates for successful school environments include 

representatives of the entire community: parents, educators, administrators, 

community members, area businesses, and students. Leaders can form 

school clubs like coding, robotics, digital art, etc. attracting community 

members and highlighting student talents. 
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For schools to sustain learning initiatives, administrators must support 

learning among those in leadership roles (Byrom & Bingham, 2001; Davis, 

Preston, & Sahin, 2009; Ertmer & Ottenbreit-Leftwich, 2010). Continuous 

leadership development on the part of administrators is a contributing factor 

for the success of potential leaders (Eller, 2010). 

To continue supporting STEM leaders, the STEM community should 

consider developing initiatives that can survive in a time of limited budgets 

and resources and looking towards STEM leaders with field-experience.  

STEM leaders can use existing research and their own experiences to 

reflect upon their leadership styles and the challenges facing them with a 

focus on the challenges of women and minorities in STEM. STEM leaders 

can also hone their communication skills when interacting with other STEM 

contributors who may come from diverse backgrounds while building a 

STEM team philosophy. 

 

 

CONCLUSION 

 

Connecting with career and technical education (CTE) programs, (The 

Center for Education Policy Analysis, 2008). Students are often motivated 

to learn if they understand the real world applications of what they are 

learning. 

Research tells us that students learn best when encouraged to construct 

their own knowledge of the world around them (Satchwell & Loepp, 2002). 

It is through integrated STEM projects that this type of learning can occur.  

It is more important now than ever for young learners to be prepared for 

their futures armed with the knowledge and skills to solve complex 

problems, gather information, and make decisions. These are the sorts of 

skills that are developed through STEM. All learners should be prepared to 

think critically and have the opportunities to become innovators and leaders 

who can solve the challenges facing our county and the world. 
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ABSTRACT 

 

This chapter presents the arguments on how academic development 

and support enhance teaching and learning in rural universities. Scholars 

argue that the academic staff development and support help enhance the 

learners’ performance, in addition to changing the university teaching and 

learning environment. It is further argued that in-depth academic staff 

development and support at rural universities is vital as these assist in 

capacitating the academics with teaching pedagogy skills. A qualitative 
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approach that embraced an open-ended questionnaire for data collection 

was used to investigate how staff development and support could enhance 

teaching and learning at rural universities. Data was analysed by content 

analysis. The findings reveal that the academic support programmes such 

as Teaching for Learning in Higher Education, Curriculum Development, 

Assessment and Moderation impact positively on students’ performance, 

at the same time enhancing the academics’ teaching pedagogies. 

Furthermore, intensive in-service training in various aspects of teaching 

and learning is required to equip academics with the knowledge they need 

to teach students effectively. The concept of academic support on the 

whole is understood and appreciated by all stakeholders in the rural 

universities. Policies on academic development and support are not well 

comprehended, but support services to enhance student learning are easily 

accessible. This study also provides suggestions on how universities should 

ensure that their academic support initiatives are fully visible and 

accessible. Institutionally based centres mandated to advance quality 

teaching and learning have to robustly continue to provide those academic 

development and support services in order to enhance student learning in 

universities. 

 

Keywords: academic staff development, teaching and learning, rural 

universities 

 

 

INTRODUCTION 

 

The Academic Development Unit is expected to offer academics a range 

of workshops such as assessor training, moderation training, large class 

teaching, problem-based learning, case-based learning, academic literacy, 

interactive teaching strategies, scholarship of teaching and learning and 

strategic career development. The PG Dip (HE) (T&L) is a regionally taught 

programme and is the first collaboration of its kind in South Africa brought 

to develop academics. It aims to strengthen teaching and assessment 

practice, introduce academics to different ways of understanding teaching, 

learning and assessment in higher education, assist academics to undertake 

research to enhance teaching, learning and assessment in the institution. It 

provides opportunities for national and regional teaching as well as learning 

and research. This chapter outlines the development of academic staff as an 
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institutional strategy to enhance the quality of teaching and learning. African 

higher education institutions are expected to address the issues of quality if 

they are to meet the expectations of stakeholders (Abel 2010:3; Baijnath 

2010: 14-15; Materu 2007). 

Some of the state universities in Zimbabwe have established Teaching 

and Learning Centres meant to promote academic staff development. These 

centres are expected to promote the scholarship of teaching. Quinn (2012) 

encourages academic developers to convince academics that education is 

never neutral but is always underpinned by a political agenda. Academics 

need to apply their minds collectively and individually to what it means to 

decolonise Higher Education in general and in specific disciplines. 

According to SARUA (2009), Zimbabwe State Universities experience 

quality challenges resulting from: unfavorable student lecturer and student 

computer ratios, shortage of reference materials and severe brain drain 

leading to the unionisation of staff (2009:118-120). These impediments 

constrain higher education to deliver quality high education in Zimbabwe. 

It is frequently argued that professional development has the potential 

to empower university academics with the necessary pedagogical skills for 

them to cope with educational challenges encountered in higher education. 

Litchfield and Spear (1999) considered the impact of diverse staff 

development as it is vital to students’ success. 

Martin and Barlow (1996) conducted a similar study in which they 

investigated the challenges associated with staff development of higher 

education teachers, offered through a university‘s Centre for learning and 

teaching. 

 

 

ACADEMIC STAFF DEVELOPMENT AND SUPPORT 

 

New Staff Induction 

 

The objective of the new academic preparation for staff is to develop a 

committed body of academic staff who are properly equipped to teach 

effectively, engage in research and social outreach and improve students’ 
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academic performance. The training of new staff helps academics to 

acquaint themselves with the university’s teaching methodology. The staff 

induction policy ensures that new staff members are made aware of teaching 

methodologies. The new academic preparation programme seeks, among 

other things, to promote a culture of research and community engagement 

as part of the academic’s social responsibility. Academics are trained on the 

ethos of the university and to ensure smooth integration into the university’s 

academic community (University of Venda 2012-2016 Strategic plan; 17). 

Unfortunately the new staff induction programme has major weaknesses 

which need to be addressed. The institutionalised induction programme for 

continuous professional development for academic staff should be improved 

so as to improve their teaching pedagogies. New staff induction capacitates 

new staff with knowledge and skills. This has to be done as there are 

academics who are teaching at the universities without teaching methods. 

The new staff induction has to be conducted so as to equip lecturers with 

teaching pedagogies in order to increase student’s graduation rates. 

According to Jackson and Davis (2000), beginning teachers receive 

training on teaching methodologies at universities. These teachers are placed 

in classrooms on their own and are expected from day one to execute duties 

and operations done by more experienced teachers unlike in other 

professions such as medicine (Ramsey 2000:2). According to Wong, Britten 

and Ganser (2005:2), there are several models for the induction of beginning 

teachers. In addition, induction is a vital, organised and comprehensive form 

of staff development. Wong further purports that the beginning teacher 

induction process should be coherent, sustained and focused upon students 

learning with support being provided for the first two to five years of the 

teacher’s career. 

 

 

WORK INTEGRATED LEARNING COMPONENT (WIL) 

 

Work Integrated Learning is an approach to career-focused education 

that includes the theoretical forms of learning that are appropriate for 

technical/professional qualifications, problem-based learning, project based 
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learning and Workplace Practice Learning (EngelHills, Carraway, Jacobs, 

Vol brecht & Winberg 2010). WIL is positioned as an industry focused 

practical degree which prepares students for a smooth transition into 

industry. Work Integrated Learning enhances students’ performance since 

students integrate theory and practice which are both aspects of the 

university curriculum. Students may complete a compulsory final year 

placement, which covers a minimum of thirty days in a communication-

focused position. Academics have to be trained on the WIL component so 

that they expose students to the communities. This may be simple to the 

academics when they teach theory in the classroom. The WIL component 

has to be popular across disciplines (Kern & Proud 2005). A professional 

industry placement provides students with an opportunity to gain a glimpse 

of the real world, while still benefitting from the relative safety and support 

provided by the university (Wolf 2008). 

Work Integrated Learning offers students an opportunity to apply their 

professional skills and knowledge in an authentic environment. It readjusts 

their expectations and industry perceptions before entering the graduate 

employment market (Wolf 2010). Supervisors have the opportunity to give 

students feedback at the end of the internship and so, they need to be 

acquainted with the WIL component. The WIL component requires industry 

representatives to rate students’ performance using a seven-point Likert 

Scale. Supervisor appraisal is considered a crucial assessment component. 

New academics lack theoretical discussions on what is strategic when they 

teach students. Therefore, it is important for the academics to be acquainted 

to the WIL component. 

Professional and career-focused programmes are mandatory for a 

formalised work experiential learning in the curriculum of the rural 

universities. It is imperative to align programmes with the qualification 

policy framework which states that all university professional programmes 

should at least comprise of a 60 per cent WIL component (University of 

Venda Strategic Plan 2012-2016). The Community Engagement Directorate 

together with CHETL, co-ordinate Work Integrated Learning component to 

emphasise development, increase democratic participation and community 

partnerships and improve students’ performance. Schools in the rural 
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universities are not keen on considering the WIL component. A Work 

Integrated Learning Indaba workshop may orientate academics and students 

on services offered by the centres and this can result in the improvement of 

service delivery (University of Venda Strategic Plan 2012-2016). 

The university schools, departments, directorates and institutes have a 

responsibility to put up a WIL budget for students’ practical’s as these 

promote students’ performance. Students should be exposed to various 

industries but under their supervisors. Students should be given mentors who 

are conversant with the learning areas in order to assist students who are 

struggling with their modules. The lecturer concerned is expected to 

accompany students for field work to ensure accountability. This would help 

when students encounter some challenges in their work placements. 

Communication within schools ensures that academics are aware of 

universities’ expectations, which is important. Each school should have a 

WIL coordinator who is responsible for the WIL component as this will 

assist in improving students’ performance. 

The choice for placement is the responsibility of both the student and 

the lecturer. Before placement, reasons why a student wants to be placed in 

a particular area should be given. Each school integrates at least one 

Intergraded Learning Module which will be reviewed annually in the 

curriculum. (University of Venda Strategic Plan 2012-2016). Universities in 

the rural areas are failing to implement the WIL component because the 

assigned centres do not have resources such as capable staff. If the WIL 

component can become popular to all stakeholders in rural universities, 

students’ performance will be improved. 

Academic Development Staff (ADU) have to be trained on how to 

conduct trainings to academic staff. The unit can offer technical assistance, 

conceptual reflection, and support on teaching and learning strategies. The 

unit ensures that the institution’s teaching and learning frameworks are 

easily adapted by all schools so that they can improve student performance. 

Each school representative has to reflect values, ethos and the modus 

operandi of that school and then this should be applied to their own teaching 
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practice. It is the responsibility of schools to initiate evaluations, reviews 

and research on support and interventions at school level. Research seminars 

and symposia for academics on the utilization of WIL component should be 

conducted (University of Venda Strategic Plan 2012-2016). 

 

 

POSTGRADUATE DIPLOMA IN HIGHER  

EDUCATION PROGRAMME 

 

The objective of the Postgraduate Diploma in Higher Education (PG Dip 

(HE) is to facilitate the professional development of lecturers as reflexive 

practitioners by developing their knowledge of Higher Education (HE) as a 

field of study. 

The programme is designed to assist lecturers to enhance their ability to 

facilitate, manage and assess students’ learning, and also to provide 

professional accreditation for HE practitioners in order to promote students’ 

academic success (Rowland 2000, 3). The PGDHE aims to contribute 

towards lecturers’ ability to respond to these challenges and to meet the real 

learning needs of their students. 

The Post Graduate Diploma in Higher Education (PGDHE) 

qualification improves students’ academic performance. Fully-fledged 

academics who can drive teaching and learning, research and community 

engagement to improve students’ performance are true assets. Lecturers who 

have been exposed to the methodology of teaching are relevant as they are 

acquainted with the approaches of teaching students. Universities spend a 

lot of money on training new academic staff instead of using those funds for 

infrastructural projects such as libraries and lecture halls. Fully-fledged 

academics understand the importance of doing a Post Graduate Diploma in 

Higher Education as they register in numbers at various universities. 

It is important for all academics to be exposed to the course as it helps 

the rural universities increase students pass rates. 
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ASSESSMENT AND MODERATION 

 

Scott, Yeld and Hendry (2007) acknowledge that the issue around poor 

student throughput is a complex and multi-layered one caused by the nature 

of funding, lack of professionalisation of academic staff, lack of 

preparedness of students and staff, the nature and organization of teaching 

and learning at higher education institutions, the educational process 

particularly, in terms of the appropriateness of content and assessment 

methods and its relationship to different institutional cultures. Short courses 

such as curriculum development, teaching for learning in higher education, 

assessment and moderation, as well as strengthening postgraduate 

supervision workshops develop academics and improve students’ success. 

Assistive devices and other support systems help students with disabilities 

and improve students’ performance. 

According to Woods and Amorsen (2011) and Sadler (2009), 

moderation is conducted at all levels of education, from the early years 

through to higher education where it is defined differently. Moderation is 

defined as quality review and quality assurance or a quality control process 

and procedure to promote consistency of teacher judgment and 

comparability of results across different assessors, programmes and context. 

Moderation practices refer to academic developmental practices as they 

assist them to moderate papers and assess students’ scripts. 

According to Klenowski and Adie (2009) academics should learn new 

teaching strategies and improve their practice in order to satisfy student 

needs. Academics are expected to pay more attention to students’ 

assessment. Similar learning outcomes should be assessed as equitable and 

of a comparable quality. Consistency of assessments for all students is 

pleasant and the teaching approaches must be fair in order to promote 

quality. Omissions in the teaching programmes are significant and they 

involve senior scholars who review the educational curriculum every three 

years. 

Enhanced student learning with a view to increase the number of 

graduates with attributes that are personally, professionally and socially 

valuable is important since it promotes student success. The poor throughput 

Complimentary Contributor Copy



Enhancing Teaching and Learning … 219 

rate is a national challenge and requires the higher education system as a 

whole to sit down and come up with a collective strategy. Lesson plans are 

solutions and, therefore, a requirement. According to Tinto (2012) 

institutions have to develop a coherent framework to guide their thinking 

about which actions matter most and how they should be organised and 

successfully implemented. 

The Culture of Learning and Teaching Service (COLTS) aims to change 

the mentality of educators who have strayed from their professional ethics 

and who are performing below the expectations of their communities. The 

Foundation for Education, Science and Technology (FEST) publishes a 

number of cultural and scientific journals, some of which are designed to 

provide support for educators in the classroom. 

 

 

TEACHING DEVELOPMENT GRANT 

 

At policy level, the Teaching Development Grant (TDG) was initiated 

to stimulate the growth of new generations of academic staff and students. 

The TDG operations incorporates structures that support strong capacity 

building in the evaluation of educational development projects. The 

Teaching Development Grant supports academics and students in their 

efforts to improve their educational expertise. The TDG must be used 

effectively by the end users and they need to be held accountable. TDG is a 

ring-fenced funding that is provided by the Department of Education to 

develop academics and students in order to improve students’ academic 

performance. Funding criteria include buying out of teaching time to enable 

academics to spend time on course development materials and to use video 

role play as a tool in the lecture hall to facilitate active learning (Nzimande 

2012). The TDG enables academics to attend credit bearing workshops so 

that they can acquaint themselves with the teaching methodology and 

increase student success. 

Over the next two years, R3.8 billion has been earmarked for overall 

infrastructure development in universities. Historically disadvantaged 

institutions such as the University of Venda and the University of Limpopo 
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have been prioritised. Further Education and Training (FET) colleges are 

mandated to deliver skills, and drive the South African economy so as to 

reduce unemployment and improve the livelihoods of South Africans. 

Government has invested resources in public FET colleges to ensure that 

they deliver quality higher education to students to improve their academic 

performance. 

 

 

CONCLUSION 

 

Post-graduate Diploma in Higher Education and the credit-bearing 

courses such as teaching for learning in higher education, curriculum 

development, assessment and moderation, as well as strengthening 

postgraduate supervision workshops develop academics and improve 

students’ academic performance.The visibility of academic support 

programmes to both staff, students and other relevant stakeholders in rural 

universities have positive impact on teaching and learning. If the academic 

staff developers in rural universities are committed to academic support 

programmes, then they require the formulation of proper teaching and 

learning policies and engage all stakeholders. This would facilitate a 

successful, multidisciplinary-holistic planning, management and 

implementation of the academic support programmes. It is therefore, also 

important for the rural universities to support the foundation programme, 

academic development programme, student counselling and career 

development, supplementary instruction, Student Affairs Office, and Senate 

Teaching and Learning Committee financially so as to enhance teaching and 

learning. 
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