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This article focuses on the smart approach applied in teaching two topics (referred to as 

learning contents) within English for Specific Purposes with regard to students’ motivation 

types. It introduces results of the research conducted in this field. The research is based on 

the definition of the term smart set by Silverio-Fernandez et al. (2018) and the theory of 

motivation types created by Plaminek (2010), who designed the standardised Motivation 

Type Inventory distinguishing four motivation types (accurators, coordinators, directors, 

explorers). Data were collected via didactic tests; quantitative methods were applied to 

calculate the potential increase in students’ knowledge as a difference between pre-test and 

post-test scores in the didactic tests. In total, 119 prospective teachers from the Faculty of 

Education and the Faculty of Science at Jan Evangelista Purkyne University participated in 

this research conducted via quasi-experimental ex-post-facto method for 12 weeks. The smart 

approach included the exploitation of smart devices and technologies (applications) in face-

to-face instruction and in-home preparation for lessons. Three main hypotheses were set to 

prove whether the smart approach to ESP instruction can be applied to learners of all 

motivation types. According to the findings, the smart approach suited students of all 

motivation types; however, coordinators’ increase in knowledge was significantly higher 

compared to explorers and directors in one of the learning contents. 

 

Implications for practice of policy: 

• All teachers (prospective, novice and in-service) should be trained in conducting smart 

instruction applying the latest results from psycho- and neuro-didactics. 

• Stronger focus should be paid on developing autonomous learning within the learning 

competence with learners of all ages so that the strengths of smart instruction can be 

exploited efficiently. 

• Currently, all teachers are to acquire distance (online) smart instruction. 

 

Keywords: smart instruction, English for Specific Purposes (ESP), coordinator, explorer, 

accurator, director, Motivation Type Inventory (MTI) 

 

Introduction 
 

Information and communication technologies, particularly mobile and smart devices and applications, have 

become a firm part of the process of instruction at all levels of education. They are reckoned as a strong 

motivator by numerous authors (e.g., Cirus et al., 2019; Ojeda-Guerra, 2015; Skoda et al., 2015) supporting 

both intrinsic and extrinsic motivation (Plaminek, 2010). In English for Specific Purposes (ESP), the smart 

approach, which includes the exploitation of smart devices and technologies (particularly applications), has 

been considered standard for a decade at minimum (Simonova et al., 2021). Currently, it is unacceptable to 

design the process of instruction and teach and learn without smart support. As in decades ago, when the 

use of personal computers and notebooks was the focus of research, attention is now on smart devices. And, 

when speaking about smart instruction, the question is whether all learners are able to acquire the learning 

content successfully in this manner. From the point of view of motivation, do smart devices and applications 

enhance the process of instruction, particularly in ESP? Reflecting the above-mentioned issues, we 

researched the smart approach to ESP instruction from the view of students’ motivation types. The main 

objective was to analyse students’ test scores in single motivation types and thus discover whether the smart 

approach suits all types of learners. 
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Theoretical background 
 
Currently, the term smart is rather frequently used; however, insufficient effort has been devoted to its 

precise definition. Having considered numerous sources, in this article and research, we applied the 

definition by Silverio-Fernández et al. (2018). 

 

Definition of smart 
 
Silverio-Fernández et al. (2018) aimed at exploring the key features directly or indirectly relating to smart 

devices across the literature, particularly journals listed in Google Scholar and Science Direct databases 

within the 2012–2017 period. They used the expression “smart device” as the keyword for search in article 

titles and abstracts. They then selected 20 articles (N) and undertook a systematic content analysis that 

revealed distinct features relating to the term “smart” in the analysed articles. These features were grouped 

under following terms: autonomy, connectivity, context-awareness, user-interaction, mobility and data 

storage. The terms occurred as follows: connectivity (N = 11; 55%), user-interaction (N = 9; 45%), 

autonomy (N = 8; 40%), context-awareness (N = 5; 25%), mobility and data storage (N = 4; 20% each). 

 

Based on the analysed articles, autonomy mostly relates to the performance of tasks (Zhang et al., 2013). 

The use of smart devices as “smart” metres or advanced metres is connected to measuring information 

through sensors and sending it through a network autonomously (Schleich et al., 2017). 

 

Connectivity refers to establishing a connection to a network. And, as Harwood et al. (2014) stated, this 

is direct evidence for the utilisation of smart devices for Internet access. Cheng and Mitomo (2017) also 

referred to connectivity; they emphasised that it is wireless communication capability that makes the 

devices smart. 
 

Context-awareness is defined as the ability to gather information from the environment through sensors 

(e.g., camera, microphone, global positioning system) and use it for making autonomous decisions 

(Godwin et al., 2014). 

 

User-interaction was mentioned in the analysed articles, stating that smart devices are designed to interact 

with users, that is, persons (Harwood et al., 2014). Contrary to this, Stojkoska and Trivodaliev (2017) 

opined that smart devices are part of the Internet of Things. As such, the interaction between devices (i.e., 

things), not between the device (thing) and person, should be considered (Miller, 2015). As a result, 

Silverio-Fernandez et al. (2018) did not consider user-interaction to be a key feature for being smart. 

 

Data storage represents another important capability. However, it is embedded in the above-mentioned 

functionalities (autonomy, connectivity, context-awareness). Therefore, it is not considered a key feature 

of the term smart (Miller, 2015). Mobility (portability) is not classified as a key feature of smartness. 

Although it is frequently mentioned as a feature of smartphones, tablets and smart watches, it does not 

apply to every smart device, for example, a smart board, which can be used as a typical whiteboard as 

well as for work with applications and web pages and also provides drawing tools, text and image 

visualisation, audio and videorecording (Malkawi, 2017). Smart devices that interact with users can be 

described by the term smart wearable or hand-held devices (Silverio-Fernández et al., 2018). 

 

Considering the main features of smart devices, we agree with the following definition: A smart device is 

a context-aware electronic device capable of performing autonomous computing and connecting to other 

devices by wire or wirelessly for data exchange (Silverio-Fernández et al., 2018). 

 

Motivation theories 
 

Needs, desires, wants and/or drivers that support the inner processes of individuals and the reasons for their 

acting or behaving in a particular way and stimulating people to accomplish goals and succeeding in their 

activities are called motives; and individuals differ in their motives (Simonova, Prochazkova, et al., 2020). 

A set of motives, motivation, is reflected in several theories. However, the main theoretical concepts focus 

on different matters. As summarised by Skoda et al. (2015, p. 793), in the theory of motivation, Maslow 

(1958) arranged human needs in five levels (hierarchy, starting from the physiological of needs, safety, 
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love and belonging to esteem and self-actualisation. Once a lower-level need is satisfied, an individual is 

driven to achieve a higher level. In education, it means a learner is enriched by completing tasks and 

activities (i.e., learning); these in turn motivate them towards further development. 

 

Compared to this, Herzberg’s (1966, cited in Miner, 2005) motivation-hygiene theory works with two 

factors – motivators, which encourage individuals to work harder, and hygiene factors, which are essential 

for motivation in the workplace. If these factors are not present, an individual is not motivated. Motivators 

(satisfiers) comprise recognition, sense of achievement, growth and promotional opportunities, 

responsibility, meaningfulness of the work. Motivators, both in the work and school environments, build 

satisfaction, whereas an unfair approach, negative relationships and climate, lack of management and 

control frustrate individuals and result in no satisfaction. Hygiene factors (dissatisfiers) include salary 

structure and benefits, company policy, physical working conditions, employees’ status, interpersonal 

relations and job security. If hygiene factors are lacking, dissatisfaction ensues. In the case of no 

dissatisfaction, the hygiene factors are saturated (Miner, 2005, pp. 61–74 ). 

 

Vroom’s expectancy theory (the valence–instrumentality–expectancy model) suggests that an individual is 

willing to make an effort if they are sure it will enable them to reach their target. The effort includes 

expectancy – the belief that the activity will result in a successful outcome, instrumentality – the belief that 

success will bring a reward and valence – the desirability of the reward (Miner, 2005, pp. 94–113). The 

model, originally designed for the workplace, can be also applied in education, where efforts are expressed 

through performance towards reaching positive outcomes and rewards Skoda et al. (2015, p. 793). Thus, 

we can summarise that human motivation to doing anything is determined by the importance an individual 

assigns to the output of efforts multiplied by the trust that it really leads to success (Gagné & Deci, 2005). 

The strength of motivation can be considered from various viewpoints. In the research described below, we 

applied Plaminek’s (2010) theory. There are at least three important reasons why we used this theory: 

 

(1) Plaminek is a Czech scientist, and he developed the theory within the Czech educational 

environment. 

(2) Despite the fact that the theory does not primarily target smart education, it is the most recent of 

all those mentioned above. 

(3) Two of us (Simonova & Skoda) had experience in applying Plaminek’s theory within inquiry-

based science education of 15-year-old learners (Skoda et al., 2015). The theory has also been 

used in other research studies (e.g., Bencsik et al., 2016). Despite the fact that authors of this study 

are from the Slovak Republic, the Czech Republic and Slovak Republic used to be one country 

and their educational environments are similar. We compare and discussed our findings with the 

results of both studies – that of Bencsik et al. and that of Skoda et al. 

 

Research methodology 
 

The Research methodology section is structured in five subsections: (a) the research problem, 

question and objective are briefly mentioned; (b) three main research hypotheses and related partial 

ones are stated; (c) research methods and tools are described, with particular information about the 

inventory detecting students’ motivation type and didactic tests; (d) the process of smart instruction 

is introduced in detail; and, finally, (e) the research sample is described. 

 

Research problem, question and objective 
 
In this research, we focused on the problem of applying the smart approach applied in teaching and learning 

the ESP course at higher education level. The ESP course consisted of two topics, referred to as learning 

contents (LC): 

 

• LC1: Academic English (AE), from the branch of English for Academic Purposes 

• LC2: English for Teaching (ET), from the branch of English for Occupational Purposes, as 

structured in the English language teaching tree by Hutchinson and Waters (1987, p. 17). 

 

The main reason why we focused on these learning contents for research is that they closely relate to the 

structure of the research sample – prospective teachers, as described below. 
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The research question examined whether the smart approach suits learners of different motivation types. 

The main objective of the research was to discover whether the smart approach as defined below builds 

appropriate knowledge with students of all motivation types in both learning contents and thus can be 

exploited in ESP instruction at higher education level. 

 

Research hypotheses 
 

Three main hypotheses, followed by partial ones, were set to reach the research objective. Considering the 

fact that the multiple comparison of researched factors is expected in the process of hypotheses verification, 

hypotheses were set in the null form. 

 

First, in hypothesis H01, the differences between the pre-test and post-test scores were calculated for two 

learning contents with students of a particular motivation type. This difference is referred to as increase in 

knowledge further on. If significant differences are detected in partial hypotheses H01.1–H01.8, it means 

the smart approach is considered contributive and thus can be used in teaching and learning ESP within 

higher education. 

 

Second, in hypothesis H2, increases in knowledge between the pre-test and post-test scores were compared 

with regard to particular motivation types. If significant differences are discovered in hypotheses H02.1–

H02.4, it means students of a particular motivation type appreciate the smart approach to teaching and 

learning ESP within higher education and it reflects their preferences, as described by Plaminek (2010). 

 

Third, in hypothesis H03, increases in knowledge between pre-test and post-test scores were compared with 

regard to two learning contents. If significant differences are discovered in hypothesis H03.1 and hypothesis 

H03.2, it means that students of a particular motivation type are able to acquire learning content better 

compared with the other types, as described by Plaminek (2010). 

 

To sum up, hypothesis H01 deals with the difference between pre-test and post-test scores to discover 

whether knowledge increased significantly after the smart instruction. Hypothesis H02 provides a deeper 

insight into the increase in knowledge from the view of particular motivation types. Hypothesis H03 

searches for differences in the increase in knowledge from the view of the two learning contents. 

Hypotheses were set as follows: 

 

H01: When applying the smart approach to ESP instruction, there do not exist significant differences in 

pre-test and post-test scores with students of different motivation types and in different learning contents. 

H01.1: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with accurators in LC1. 

H01.2: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with coordinators in LC1. 

H01.3: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with directors in LC1. 

H01.4: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with explorers in LC1. 

H01.5: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with accurators in LC2. 

H01.6: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with coordinators in LC2. 

H01.7: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with directors in LC2. 

H01.8: When applying the smart approach to ESP instruction, there does not exist statistically 

significant difference between pre-test and post-test scores with explorers in LC2. 

 

H02: When applying the smart approach to ESP instruction, there do not exist significant differences in 

increase in knowledge between particular motivation types in different learning contents. 

H02.1: When applying the smart approach to ESP instruction, there do not exist significant differences 

in increase in knowledge with accurators in LC1 compared to LC2. 

H02.2: When applying the smart approach to ESP instruction, there do not exist significant differences 

in increase in knowledge with coordinators in LC1 compared to LC2. 
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H02.3: When applying the smart approach to ESP instruction, there do not exist significant differences 

in increase in knowledge with directors in LC1 compared to LC2. 

H02.4: When applying the smart approach to ESP instruction, there do not exist significant differences 

in increase in knowledge with explorers in LC1 compared to LC2. 

 

H03: When applying the smart approach to ESP instruction, there do not exist significant differences in 

increase in knowledge in different learning contents between particular motivation types. 

H03.1: When applying the smart approach to ESP instruction, there do not exist significant differences 

in increases in knowledge in LC1 between particular motivation types. 

H03.2: When applying the smart approach to ESP instruction, there do not exist significant differences 

in increases in knowledge in LC2 between particular motivation types. 

 

Research methods and tools 
 

In foreign language teaching and learning, particularly English, the latest (i.e., smart) devices and 

technologies have been widely exploited for years (Simonova et al., 2021). This has resulted in the 

implementation of the smart approach into instruction. Reflecting on the features of smartness analysed 

above, the smart approach impacts the selection of didactic means and fundamentally changes the entire 

process of instruction. It allows teaching and learning in a new way which is inconceivable without the 

smart means and provides a completely new strategy that would not be possible without technology, as 

defined by the SAMR model designed by Puentedura (n.d.). Technology is not the target but the means for 

enhancing the process of instruction, often tailored to the students’ learning preferences – to motivation 

types in this case. Therefore, it was not acceptable for us to use the method of pedagogical experiment, 

when the smart approach is applied in the experimental group only and the control group is taught in another 

way, without using smart technologies and devices. In the Czech Republic, as a minimum the blended 

approach is required by the syllabi of all courses at higher education level (National Accreditation Office 

for Higher Education, 2017). Thus, we used a comparative study exploiting the quasi-experiment and ex-

post-facto method to discover the potential increase in knowledge in acquiring two learning contents with 

students of different motivation types in the ESP course. 

 

For data collection, two tools were used. First, the Motivation Type Inventory (MTI; Plaminek, 2010) was 

applied to detect students’ motivation types. Second, didactic tests were administered to monitor students’ 

entrance knowledge (pre-test) and final knowledge (post-test). The collected data were processed by 

appropriate statistic methods (t test, analysis of variance via ANOVA, post hoc analysis via Fisher´s least 

significant difference test). Analysing the test scores, the increase in knowledge was calculated and 

considered for particular motivation types and learning contents. 

 

MTI 

This tool was applied for detecting students’ motivation type. It is structured into two parts. Part 1 focuses 

on the purpose and means of motivation, when considering respondents on the effectiveness–usefulness 

scale. Part 2 deals with challenges and safety, when using the stability–dynamics scale. A total of 28 

statements are included in MTI, 14 in each part. Respondents express their preferences on a 5-point scale, 

where they evaluate pairs of motivators in each statement using combinations of points 5:0, 4:1, 3:2, 2:3, 

1:4, 0:5. Then, the total score is calculated, and the motivation type of each respondent is defined by the 

combination of scores in both parts of the inventory, that is, by the effectiveness–usefulness and stability–

dynamics scales. Both scales arise from vitality theory, which belongs to the self-determination theory 

(Deci & Ryan, 2008). Characteristics of particular motivation types are defined as follows: 

 

• Accurators (stability, usefulness). Reliability is the main feature of accurators. They always try to 

meet the requirements and fulfil tasks precisely. They are hard both to themselves and others. 

Their precise performance is based on good work organisation, where the tasks and procedures 

are clearly defined, and they have enough time to work. They are analytical in their thinking and 

are able to reach targets. They seem to be calm, keeping their emotions and feelings hidden; they 

express themselves in explosive situations only. Loyalty to school and respect for teachers are 

reflected in their decisions, which are made in accordance with regulations and rules. Once they 

trust a person, they behave openly (Simonova, Prochazkova,  et al., 2020, p. 796). 

• Coordinators (stability, effectiveness). They like their work and living environment to be pleasant, 

warm and understanding towards others. Therefore, social relations are important for coordinators. 
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These are expressed in their focus on people, their feelings and satisfaction, when talking to others 

and listening to them. Their empathy is highly developed. Having a strong social intelligence, they 

are ready to help anyone. However, they are disappointed if others do not help them when they 

are in need. They are afraid that if they do not fulfil a task successfully, others (e.g., teachers) will 

be disappointed and angry with them (Simonova, Prochazkova,  et al., 2020, p. 796). 

• Directors (dynamics, effectiveness). The basic characteristics of directors enable them to follow 

two lines. First, they succeed in building human relations and social processes. They also like to 

have an impact on other people and be in the centre of attention. There, they present their ideas 

and are capable of persuading others. Thus, they often become leaders of social groups (e.g., 

classmates). Second, they make efforts to achieve the maximum freedom for themselves. They do 

not like to be under strong criticisms and admit own faults. However, they are good at defending 

their ideas and opinions and they also appreciate fighting against a strong opponent (Simonova, 

Prochazkova,  et al., 2020, p. 795–796). 

• Explorers (dynamics, usefulness). A considerable portion of self-reliance and independence is 

expressed in their behaviour. They cannot stand to be directed. They appreciate freedom and 

autonomy, and if a constraint appears, it is a challenge for them to beat it. They are eager for 

information but impatient. For them, disagreement does not mean to take control over others but 

to protect their own freedom. In arguments, they focus on the matter at hand; they do not take 

social relations into consideration. They succeed in disciplines in which maximum rational 

intelligence, scientific and creative work, not social skills, are required. They are here to solve 

problems and challenges, mostly in the world of things and results, outside interhuman relations. 

They are creative, introducing new ideas, searching for new connections and discovering new 

findings  (Simonova, Prochazkova,  et al., 2020, p. 795). 

 

Didactic tests 

Two didactic tests were conducted to measure students’ increase in knowledge after the smart approach to 

teaching and learning was applied. The first test (pre-test) detecting students’ knowledge before the process 

of instruction started, was exploited at the beginning of the semester; the second one (post-test) measuring 

the final knowledge, was used at the end of the semester. The structure of both the didactic tests was 

identical; however, the tasks differed. Each didactic test consisted of 70 tasks which proportionally covered 

the course content. All tasks were in the open-answer format. Both the pre-test and post-test were piloted 

in the same course a year ago, and several slight changes were made in tasks settings. 

 

Process of ESP smart instruction 
 

The process of instruction was one semester long (from the end of September 2019 to the 1st week of 

January 2020); it consisted of 12 weeks of instruction, as well as the starting and final weeks for testing. 

 

The smart approach to instruction reflects the key features of this phenomenon as defined above – 

autonomy, connectivity and context-awareness, as well as those of modification and redefinition levels of 

the substitution augmentation modification redefinition (SAMR) model (Puentedura, 2012). Both levels 

assist teachers and learners in the implementation of the latest devices and services into teaching and 

learning and allow teachers to accomplish substantial changes in designing the process of instruction 

through the use of smart technology. In foreign language instruction, the most frequently used methods are 

the search for and sharing of learning contents, work in teams (cooperation, collaboration), content 

visualisation, discussions, exploitation of interactive features in applications and many other activities 

which would not be enabled without smart technologies. In this research, smart approach is understood as 

the exploitation of smart devices, technologies and applications both in the face-to-face school and distance 

after-school learning activities, for example, in searching for and sharing e-sources, particularly parts of 

massive open online courses, TED Talks and various other web pages dealing with professional topics, in 

creating networks to share information, discuss, or make comments, explain mistakes. Students attended 

one 90-minute face-to-face lesson per week; the preparation for the next lesson required another 90-minute 

period of homework. Face-to-face lessons were mostly devoted to direct conversation – teacher-student, 

student(s)-student(s) – and providing feedback on homework and students’ questions and problems in 

learning. This approach met the requirements on individualised teaching in groups (mostly of 15 students, 

20 as maximum), when the exploitation of smart technologies and applications available on smart devices 

satisfied each student´s needs towards acquiring the required learning content successfully. 
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Identical didactic means, that is, teaching methods and aids, were used in teaching both AE and ET topics. 

Students were to acquire new vocabulary and grammar in AE and ET, listened to professional texts, 

watched videorecordings, conducted warm-up activities and follow-up discussions, were trained in 

speaking, finding and presenting facts and arguments to explain and support their opinions, conducting 

interviews (with potential employers in AE, with learners and parents in ET), writing documents (e.g., 

curriculum vitae, replies to letters in AE, motivation letters, lesson plans in ET). All activities were 

conducted both in the face-to-face and distance forms and were enhanced by smart devices, technologies 

and applications. To sum up, all four skills (reading, writing, speaking, listening) were developed in both 

learning contents, as well as professional vocabulary and related grammar structures and styles. The 

professional vocabulary was the only difference in the contents. At the time of the research, all students 

were prospective teachers enrolled in their third semester. Consequently, they had had some experience in 

the academic environment, but they had only just started studying subjects dealing with their future teacher 

profession. Therefore, they found vocabulary and its use in speaking in ET rather difficult as they had not 

yet acquired all the professional terminology. In contrast, they found the AE vocabulary easier. 

 

Research sample 
 

The research sample consisted of 121 prospective teachers. Two of them did not fill in the MTI 

questionnaire correctly; thus, the final number was N = 119, having the following structure according to 

Plaminek’s MTI: 43 explorers, 33 directors, 23 coordinators and 20 accurators. 

 

They all were students in the Faculty of Education and the Faculty of Natural Sciences at Jan Evangelista 

Purkyne University. The sample was defined by four characteristics (gender, age, degree, faculty and study 

program) as follows. 

 

Gender 

The sample consisted of 111 females (93%) and 8 males (7%). 

 

Age 

All participants were aged 19–23. 

 

Degree 

Of the participants, 79 of them (66%) were studying a bachelor’s degree (Faculty of Education: 75%; 

Faculty of Natural Sciences: 25%) or a master’s degree (Faculty of Education: 100%). 

 

Faculty and study programme 

Of the participants, 82% of them (comprising 1% males and 99% females) were enrolled in the Faculty of 

Education and 18% of them (comprising 76% males and 24% females) in the Faculty of Natural Science. 

 

Participants in the Faculty of Education were enrolled in the following programmes: 

 

• Teaching at Pre-Primary Schools – 39% 

• Teaching at Primary Schools – 26% 

• Teaching at Primary and Special Educational Needs Schools – 13% 

• Czech Language for Media And Communication – 22%. 

 

Participants in the Faculty of Natural Sciences were enrolled in the following programmes: 
 

• Teaching at Lower Secondary Schools: Information Technologies – 46% 

• Toxicology – 18% 

• Teaching at Lower Secondary Schools: Biology – 12% 

• Chemistry and Biochemistry – 12% 

• Teaching at Lower Secondary Schools: Geography and History – 12%. 
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Results 
 

Research results are presented in three steps, following the three main hypotheses and 14 partial hypotheses. 

H01 deals with the difference between pre-test and post-test scores, that is, increase in knowledge. 

Hypothesis H02 focuses on differences in increase in knowledge with regards to particular motivation types 

(accurators, coordinators, directors, explorers). Hypothesis H03 investigates differences in increase in 

knowledge from the point of view of the two learning contents (LC1, LC2). All statistics were conducted 

at α=0.05 significance level. The data, collected via the MTI and didactic tests (pre-test, post-test), were 

processed by t test comparison of mean scores, ANOVA and post hoc analysis via Fisher’s least significant 

difference test if significant differences were detected. 

 

Hypothesis H01: Results of testing 
 

In Step 1, t test for comparison of means in the pre-test and post-test scores was conducted in LC1 for 

accurators (H01.1), coordinators (H01.2), directors (H01.3) and explorers (H01.4) to discover expected 

increase in students’ knowledge. Then, an identical process was conducted for LC2 (H01.5–H01.8). Results 

are presented separately for each learning content: for LC1 (see Tables 1 & 2; Figures 1 & 2) and for LC2 

(see Tables 3 & 4; Figures 3 & 4). Null hypotheses were rejected for both LC1 and LC2 and all motivation 

types. This result suggests that increase in knowledge was statistically significant in all hypotheses (H01.1–

H01.8) and allows the application of the smart approach in ESP at higher education level. 

 

Table 1 

Comparison of means in pre-test and post-test scores in LC1: accurators, coordinators, directors, explorers 
Motivation type F test Mean (pre) Mean (post) t test P value Decision 

Accurators 

Coordinators 

Directors 

Explorers 

equal variances 

equal variances 

equal variances 

equal variances 

10.90 

9.84 

11.78 

10.38 

23.20 

24.56 

23.28 

22.90 

-6.406 

-7.843 

-6.840 

-8.467 

1.58225E-7 

3.80598E-10 

4.06167E-9 

0 

R 

R 

R 

R 

Note. R: Reject the null hypothesis for alpha = .05 

 

 Table 2 

ANOVA comparison of pre-test and post-test scores in LC1 

Didactic test Source Sum of squares Df Mean square F ratio P value 

Pre-test 

 

 

Post-test 

Between groups 60.8614 3 20.2871 .50 .6810 

Within groups 4638.53 115 40.3351 - - 

Total (Corr.) 

Between groups 

4699.39 

45.1909 

118 

3 

- 

15.0636 

- 

.32 

- 

.8123 

Within groups 5447.45 115 47.3691 - - 

Total (Corr.) 5492.64 118 - - - 

Note. Df: degree of freedom 
 

 
LC1 test scores: accurators 

 
LC1 test scores: coordinators 

 
LC1 test scores: directors 

 
LC1 test scores: explorers 
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Figure 1. Pre-test and post-test scores in LC1: accurators (top left), coordinators (top right), directors 

(bottom left), explorers (bottom right) 
LC1 pre-test scores 

 

LC1 post-test scores 

 
Figure 2. Comparison of pre-test scores (left) and post-test scores (right) in LC1 with accurators, 

coordinators, directors, explorers 

 

Table 3 

Comparison of pre-test and post-test means for LC2 

Motivation type F test Mean (pre) Mean (post) t test P value Decision 

Accurators 

Coordinators 

Directors 

Explorers 

equal variances 

equal variances 

equal variances 

equal variances 

9.30 

9.12 

12.50 

10.98 

23.60 

25.60 

21.50 

21.07 

-6.497 

-8.762 

-4.945 

-5.885 

1.18845E-7 

1.59375E-11 

6.115E-6 

8.37659E-8 

R 

R 

R 

R 

Note. R: Reject the null hypothesis for alpha = .05 

 

Table 4 

ANOVA comparison of pre-test and post-test scores in LC2 

Didactic test Source Sum of squares Df Mean square F ratio P value 

Pre-test 

 

 

Post-test 

Between groups 208.47 3 69.4898 1.41 .2431 

Within groups 5661.82 115 49.2332 - - 

Total (Corr.) 

Between groups 

Within groups 

Total (Corr.) 

5870.29 

208.47 

5661.82 

5870.29 

118 

3 

115 

118 

- 

69.4898 

49.2332 

- 

- 

1.41 

- 

- 

- 

.2431 

- 

- 

Note. Df: degree of freedom 
 

 
LC2 test scores: accurators 

 

 
LC2 test scores: coordinators 

 
LC2 test scores: directors 

 
LC2 test scores: explorers 

Figure 3. Pre-test and post-test scores in LC2: accurators (top left), coordinators (top right), directors 

(bottom left), explorers (bottom right) 
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LC2 pre-test scores 

 

LC2 post-test scores 

 
Figure 4. Comparison of pre-test scores (left) and post-test scores (right) in LC2 with accurators, 

coordinators, directors, explorers 

 

Hypothesis H02: Results of testing 
 

In Step 2, attention was paid to increases in knowledge from the view of four motivation types, that is, with 

accurators (H02.1), coordinators (H02.2), directors (H02.3) and explorers (H02.4) in LC1 compared to 

LC2. First, t test comparison of increases in knowledge was conducted, followed by ANOVA. Null 

hypotheses were not rejected for any motivation type, that is, differences in increases in knowledge were 

not significant. Results are presented for each motivation type (see Table 5 & Figure 5). This result suggests 

that increases in knowledge in LC1 compared to LC2 for a particular motivation type were not significantly 

different. 

 

Table 5 

Comparison of increases in knowledge with particular motivation types in LC1 compared to LC2 

Motivation type F test Mean (LC1) Mean (LC2) t test P value Decision 

Accurators 

Coordinators 

Directors 

Explorers 

equal variances 

equal variances 

equal variances 

equal variances 

12.30 

14.72 

11.50 

12.53 

14.30 

16.48 

9.00 

10.09 

-.685 

-.705 

.953 

1.19 

.497 

.484 

.344 

.235 

DNR 

DNR 

DNR 

DNR 

Note. DNR: Do not reject the null hypothesis for alpha = .05 

 

 
increases in test scores: accurators 

 
increases in test scores: coordinators 

 
increases in test scores: directors 

 
increases in test scores: explorers 

Figure 5. Comparison of increases in knowledge with accurators (top left), coordinators (top right), 

directors (bottom left), explorers (bottom right) in LC1 compared to LC2 

 

Hypothesis H03: Results of testing 
 

In Step 3, increases in knowledge between particular motivation types were considered with regard to LC1 

(H03.1) and LC2 (H03.2). Data were processed by ANOVA. Hypothesis H03.1 was rejected (P value = 

0.5799; see Table 6). However, statistically significant differences were discovered in LC2 (P value= 

0.0220; see Table 6). Therefore, Fisher’s least significant difference test was applied for LC2. Results 
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proved significant differences between coordinators and directors, and coordinators and explorers (see 

Tables 7 & 8; Figure 6). 
 

Table 6 

ANOVA comparison of increases in knowledge in LC1 compared to LC2 
Learning content Source Sum of squares Df Mean square F ratio P value 

LC1 

 

 

LC2 

Between groups 152.502 3 50.8341 .66 .5799 

Within groups 8891.72 115 77.3193 - - 

Total (Corr.) 

Between groups 

9044.22 

1045.22 

118 

3 

- 

348.406 

- 

3.33 

- 

.0220 

Within groups 12028.1 115 104.592 - - 

Total (Corr.) 13073.3 118  - - 

 

Table 7 

Multiple range tests: 95% LSD 
Increase in knowledge Count Mean 
Director.LC2_Post-Pre 32 9.0 
Explorer.LC2_Post-Pre 42 10.0952 
Accurator.LC2_Post-Pre 20 14.3 
Coordinator.LC2_Post-Pre 25 16.48 

 

Table 8 

Results of Fisher´s least significant difference test for LC2 
Contrast Sig. Difference +/- Limits 

Accurator.LC2_Post-Pre - Coordinator.LC2_Post-Pre  -2.18 6.07734 

Accurator.LC2_Post-Pre - Director.LC2_Post-Pre  5.3 5.77436 

Accurator.LC2_Post-Pre - Explorer.LC2_Post-Pre  4.20476 5.50362 

Coordinator.LC2_Post-Pre - Director.LC2_Post-Pre * 7.48 5.40735 

Coordinator.LC2_Post-Pre - Explorer.LC2_Post-Pre * 6.38476 5.11723 

Director.LC2_Post-Pre - Explorer.LC2_Post-Pre  -1.09524 4.75344 

Note. * denotes a statistically significant difference 

 
LC1: increases in test scores 

 

LC2: increases in test scores 

 
Figure 6. Comparison of increases in knowledge in LC1 (left) compared to LC2 (right) 
 

To sum up, our findings are as follows: 

 

• Null hypotheses H01.1–H01.8 were rejected; that is, significant differences were discovered 

between pre-test and post-test scores (increases in knowledge) with learners of the four motivation 

types and LC1 and LC2. 

• Null hypotheses H02.1–H02.4 were not rejected; that is, significant differences in increase in 

knowledge were not discovered from the view of four motivation types. 

• Null hypothesis H03.1 was not rejected; that is, significant differences in increase in knowledge 

were not discovered in LC1. 

• Null hypothesis H03.2 was rejected; that is, significant differences in increase in knowledge were 

discovered in LC2 between coordinators and directors, and coordinators and explorers. 

 

Discussion and conclusions 
 

Motivation is one of the key issues in the field of education. In this research, however, we focused on 

students’ motivation types (accurators, coordinators, directors, explorers) as described above rather than 
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the types of motivation (e.g., extrinsic, intrinsic, introjected, identified). As Czech university students were 

examined in the research, we applied the MTI by Plaminek, who is a well-recognised scientist in the Czech 

Republic. The tool has been standardised for Czech language only. For this reason, studies and research 

conducted by authors outside the Czech Republic are not available. Two of us used the MTI in 2015 in the 

field of inquiry-based science education with 15-year-old learners in lower secondary schools (Skoda et al., 

2015). The research sample consisted of 395 learners; 55 tasks were included in the didactic tests. Results 

showed significant difference in increase in knowledge (post-test minus pre-test); however, the difference 

was discovered between directors and accurators, and explorers and accurators, compared to our results 

finding significant increases between coordinators and directors, and coordinators and accurators in LC2. 

Bencsik et al. (2016) conducted another study in the field of management among 50 hotel staff members. 

They proved that employees of different personality types were motivated by different motivation factors 

and by different tasks. In other words, different motivation tools were needed to motivate different people. 

This result is comparable to our finding in the educational environment, despite the fact that Bencsik et al. 

did not go deeper to discover the results of particular types of respondents. Both the results lead us to 

conclusion 1, stating that learning content (i.e., the field of science education and management versus 

English for teaching) might be a distinguishing factor (Bencsik et al., 2016; Skoda et al., 2015). In our 

research, coordinators, preferring and combining the stability and effectiveness, expressed emotional 

intelligence and expected the others to reflect coordinators’ empathy in feedback. This feature is strongly 

required in the smart approach, where the exploitation of technologies and devices might result in a loss of 

human contact. As coordinators prefer relationships to results, they make efforts not to fail in meeting 

others’ expectations; they concentrate on building a positive working and learning environment, which, in 

reality, is the work of teachers. This might be another reason why they reached the highest increase in 

knowledge in ET, that is, in LC2. 

 

With regard to deep, strategic and surface approaches to learning, which are also reflected in Plaminek’s 

(2010) theory, particularly with accurators and directors, results discovered by Chin and Brown (2000) 

show that based on discourse analysis, students’ actions during the activities and their responses in final 

interview, there are several apparent differences, mainly in the asking of questions, approach to tasks, nature 

of explanations and generative thinking and metacognitive activity. If learners apply a deep approach, their 

answers are more spontaneous; explanations are more sophisticated and refer to personal experience; and 

they ask questions investigating cause and effect. The findings also suggest that for encouraging a deep 

learning approach, teachers could provide prompts and contextualised scaffolding, encourage and activate 

students, predict and explain during activities. Thus, this leads to conclusion 2, stating that this support may 

result in the development of skills required for autonomous learning within smart instruction, primarily 

with explorers, and accurators to some extent. Within the smart instruction, how learning contents is 

acquired is influenced by didactic means. The smart approach as presented in this research can be 

understood as synonymous to the flipped classroom to some extent. Described by Turan and Goktas (2016) 

as a type of blended learning strategy, it exploits a reverse approach to teaching and learning, where students 

are exposed to autonomous acquiring the learning content at home, enhanced by smart devices and 

technologies and then practising it face-to-face at school. Turan and Goktas also examined the flipped 

classroom method in comparison to traditional techniques through a quasi-experimental study. The 

participants, 116 prospective teachers, were monitored for 10 weeks. Results showed that the flipped 

classroom students reported higher learning achievements and lower cognitive loads than those taught in 

the traditional way. The instructional efficiency scores of the students in the experimental group were also 

higher than those in the control group. Turan and Goktas concluded that if designed effectively, the flipped 

classroom method can be considered a useful approach in higher education. In agreement with them, 

research conducted under the conditions of the Czech educational system also prove higher efficiency of 

flipped classroom (e.g., Manenova et al., 2016; Spilka, 2015), as well as those by authors outside the Czech 

Republic (e.g., Ozudogru & Aksu, 2020). The COVID-19 pandemic has led to an educational environment 

for using the flipped smart approach, an approach that is applicable to this situation. Thus, our findings may 

help those who may not be succeeding in the process of instruction these days, both in teaching and learning. 

Differences between students with different motivation types and their potential consequent problems in 

smart learning may discourage them from continuing the studies. 

 

In spite of the fact that smart devices and technologies are all around us, attention should be devoted to 

their exploitation in the field of education, with a special focus on prospective teachers. In foreign language 

instruction, the smart approach is rather wide; therefore, further research monitoring this field is strongly 

required in the future. 
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Moreover, we strongly appeal to those responsible for teacher education and training to create conditions 

for further professional development. Despite the fact that the study results are limited by some 

characteristics of the research sample, particularly the imbalance in gender (80% were female prospective 

teachers), participating faculties (80% were from the Faculty of Education) and study programmes (80% 

were prospective teachers), they appear promising for the process of smart instruction. The smarter the 

instruction is, the more that prospective and experienced teachers should be trained – which leads us to 

conclusion 3: prospective teachers having both the theoretical background and direct experience in smart 

instruction are those who bring didactic progress to school instruction. 

 

Further research activities are required in the field of smart instruction, either quantitative analyses within 

the representative sample or deeper qualitative case studies. Reflecting previous works by Czech and world 

authors on flipped smart learning, further research activities may investigate the instruction of all-age 

groups of learners, school types and levels, particularly with a special focus on the period of the COVID-

19 pandemic (Faltynkova et al., 2020; Simonova, Kostolanyova, et al., 2020). Also, smart instruction in 

other study programmes or courses should be examined. In agreement with the latest studies, support for 

teachers’ motivation is a crucial task in prospective and in-service teacher training (Min et al., 2019; 

Sanchez-Cortez, 2019). 
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