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Abstract: This study examines how two different teaching methods affect learning in two first-year nursing student groups trained to use the TETRA phone. One group listened to a lecture on the TETRA phone and the second group learned to use it through a computer-based simulation program. The research questions of the study are as follows: “How do different teaching methods affect students when they learn how to use the TETRA phone?” and “How meaningful is learning from the students’ perspective?” The teaching experiments were organized in spring 2013 in northern Finland, and 40 nursing students participated in the TETRA phone training. The data were collected using interviews (n=12) after the students carried out a simulation scenario where the aim was to use the TETRA phone in daily communication processes. Data was analyzed using qualitative content analysis methods. Results show differences in the two groups, particularly in the mechanical use of the TETRA phone.
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Introduction  
Teaching and learning methods in the health care field (including medical and nursing education as well as advanced education in health care) have experienced a major transformation in the last two decades. Today, educators are searching for new ways to offer learning opportunities to health care students and experts that are economically, effectively, and pedagogically appropriate. In today’s cost-conscious times, we combine different learning and teaching methods and try to respond to students’ individual learning models. The current working generation also disapproves of old teaching methods. Different types of simulation-based learning (e.g. task trainers, standardized patient simulations, immersive simulations, hybrid immersive simulations, in situ simulations) enable students to become more competent in nursing practices (Johnson et al., 2010; Jokinen & Mikkonen, 2013). Simulation-based learning methods increase knowledge and skills in the health and social care fields and respond to the educational needs of the new generation. (Bradley, 2006; Fryer, 2013.)
The emphasis on patient safety in nursing practice has highlighted problems in routine daily health care communication processes and raised awareness of the importance of reaching colleagues quickly and enhancing patient safety with a rapid and reliable phone. Finnish legislation requires the medical sector to use the State Security Ltd. Network, which is known in Finland as the VIRVE network (=ViranomaisVerkko) (Homepages, 2013). This network uses a special phone called a TErrestrial Trunked Radio, referred to as the TETRA phone, for health care communication. The use of the TETRA phone enables experts to reach each other quickly, even in emergencies, if electricity is interrupted and normal phones fail. Instruction on using the TETRA phone should begin at the first stages of health care education. Instructing a large number of students on using the TETRA phone appropriately and effectively requires new teaching methods; computer-based simulation provides one solution to this problem (Poikela, Ruokamo, & Keskitalo, 2013). 

In this study, we evaluated how teaching methods affect learning how to utilize the TETRA phone. We listened to students’ experiences regarding how they adopted the skills and knowledge needed to use the TETRA phone and how to use it in practice. We also considered how meaningful learning is from the students’ perspective.

The Finnish Ministry of the Interior is aware that in normal daily work, the use of the TETRA phone is rare even if its use should include to health care procedures. Furthermore, if health and social care staff members do not know how to use even the simplest functions of the TETRA phone, they could endanger patient safety. One way to increase awareness of how to properly use the TETRA phone is to begin using it and not leave the phone in the box. 
Many studies have been conducted on web-based learning versus classroom teaching (Campbell, Gibson, Hall, Richards & Callery, 2008), but this study is important because few comparative have been performed, particularly on computer-based simulation learning versus traditional face-to-face instruction in nursing education. The main results are that students who learned to use the TETRA phone through the computer-based simulation program were better prepared to use the TETRA phone in practice. However, we cannot say with this pilot study how well and profoundly the students understood the functions of the TETRA phone (Poikela et al., 2013).

Theoretical approaches of two methods for teaching the  use of  the TETRA phone

Simulation has been used as a teaching method for several decades in many fields (Rosen, 2008). Armies have used simulation-based learning in their training since the Second World War, but the technique can be traced back to the 1800s when simulations were used to teach fencing. The most well-known use of simulation training is in aviation (Bradley, 2006; Hays, Jacobs, Prince & Salas, 1992). Simulation-based learning has expanded rapidly into the field of health care since the late 1990s. It can be classified by the type of simulation; these simulations are divided into computer-based, screen-based, and human-based simulations (Eldabi, Paul & Taylor, 1999; Lampotang, 2008; Nehring & Lashley, 2009). Computer-based simulation means the entire learning process can take place through the computer alone or online together with other learners, and the only tool is the computer. A computer can direct a screen-based simulation, and the simulation learning process is projected onto a large screen. Human-based simulation includes the use of a mannequin simulator directed by a computer; this simulation can be called a high- or low-fidelity simulation. In this simulation type, mannequins are treated as patients and either the whole team or a single nurse or doctor can be involved in the process (Gaba, 2004). This study focuses on the computer-based simulation program and its use. With it, health and social care employees and students are able to practice not only the skills required to use the TETRA phone but also the entire communication process to ensure patient safety. Traditional teaching methods usually involve a teacher-led process (Abdelaziz, Samer, Karam & Abdelrahman, 2011; Schwerdt & Wuppermann, 2011).        
Keskitalo, Ruokamo, and Väisänen (2010) developed a simulation-based learning model of facilitating, training, and learning (FTL). This is built on the FTL processes facilitating, studying, and learning (TSL) (Kansanen, Tirri, & Meri, 2000), the characteristics of meaningful learning (Hakkarainen, 2007; Jonassen, 1995; Ruokamo & Pohjolainen, 2000)  and the learning through simulation model (Joyce, Calhoun, & Hopkins 2002; cf. Dieckmann, Gaba, & Rall, 2007). Keskitalo et al. (2010) argue that facilitating does not necessary lead to learning, and they emphasize student-training processes in promoting meaningful learning. Based on theoretical examination and empirical research, the following 14 characteristics of meaningful learning are the focus of this research: experiential, experimental, emotional, socio-constructive, collaborative, active, responsible, reflective, critical, competence-based, contextual, goal-oriented, self-directed, and individual. Specifically, this study focuses on which learning method is more effective for teaching TETRA phone use: computer-based simulations or traditional face-to-face lectures. In this pilot study, we explore the effect of the teaching method and how meaningful learning is from the students’ perspective.   
In our previous paper (Poikela et al., 2013), we presented the Introduction, Simulation, Scenario, Debriefing (ISSD) model’s first stage of development work (Barab & Squire, 2004; Collins, Joseph & Bielaczyc, 2004) to build appropriate computer-based simulation programs. We named the model ISSD for the following reasons. All the FTL model’s phases (facilitating, training, and learning) can be found in the computer-based simulation program (Keskitalo et al., 2013). The ISSD model’s introduction phase is based on the FTL model’s facilitation phase. The introduction phase includes the presentation of the course and concepts and formulating the learning objectives. The simulation briefing and the scenario phase is based on the FTL model’s training, which includes familiarizing the learner with the simulator and scenario. The debriefing phase is based on the FTL model’s learning, including feedback. The phase that involves the students most is the simulation briefing and scenario phase because it progresses based only on the students’ own activity (Figure 1).
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Figure 1. The ISSD model and the phases of computer-based simulation

Research questions and methods

The purpose of this pilot study is to examine whether different teaching methods have an effect on learning and how meaningful learning is from the students’ perspective.  
The research questions for this study are as follows:  

	How meaningful is learning from the students’ perspective? 
	How do different teaching methods affect students when they learn how to use the TETRA phone?


The teaching experiment and the participants of the study

The teaching experiment was organized in spring 2013 in northern Finland in two Universities of Applied Sciences: Rovaniemi (Group 1) and Kemi-Tornio (Group 2). During the experiment, data were collected as follows: Group 1 (n=23) learned TETRA phone use through a traditional lecture and one simulation-based learning scenario, and Group 2 (n=17) learned TETRA phone use in two different simulation-based learning scenarios. For Group 2, the first simulation was a computer-based simulation program teaching TETRA phone use, and the second was a simulation scenario with a mannequin teaching TETRA phone use in practice. Group 1 listened to a traditional lecture while viewing PowerPoint slides, and the teacher answered the students’ questions. The second part was conducted in similar way to that of Group 2. In both groups, four TETRA phones circulated during the first part of the training. 
	
In all, 40 students participated; 23 were first-year nursing students in Group1 and 17 were first-year nursing students in Group 2. The first part of the training lasted for one-half of a day. The students in both groups had basic nursing skills in helping patients with their daily routines. Their skills and background included level 2 (“Senior First Aid”) first-aid skills. Level 2 covers all aspects of training for "Providing Basic Emergency Life Support” as well as specialized training for the treatment of burns, bites, stings, electric shocks, and poison. Level 3 includes the use of an automated external defibrillator but not as resuscitation medication (American Red Cross, 2013). The students had already completed eight weeks of basic practical training at health centers. 

Both groups initially received general information about the MediPro research project (www.ulapland.fi/medipro) and the purpose of the experiment. After that, they were informed about the VIRVE network and the usage of TETRA phones in Finland. They did not have any previous simulation learning experiences and had taken part only in skill-training simulations. They also received information on the main principals of simulation-based learning. In the first scenario, all 17 students from Group 2 studied the use of the TETRA phone through the computer-based simulation program (Curtin, Finn, Czosnowski, Whitman, & Cawley, 2011). In addition, they were provided four phones that they could hold in their hands and use. Two facilitators (the first author of this paper and a nursing teacher) ran the teaching experiment. The facilitators did not teach the use of the computer-based simulation program; rather, the students’ training phase was self-directed in nature. Facilitators answered only direct questions or problems presented by the students. The first program scenario lasted three hours. 
After initial information, Group 1 received a traditional lecture on the TETRA phone’s use and technical information. The teacher was a paramedic nurse who had used the TETRA phone for years. She also showed how the TETRA phone works in practice and randomly picked students to demonstrate with her its mechanical and technical usage. These 23 students were divided into four groups; each group had one phone they could hold in their hands and use. 

In the afternoon, six volunteer students from the two groups continued on to the second simulation scenario (n=12), which was planned based on their knowledge and skills levels. The simulation scenario followed the typical structure of a simulation-based course (introduction, simulator briefing, scenarios, and debriefing) (Dieckmann, 2009; Joyce et al., 2002). The main aim of the second scenario was to use the TETRA phones in communicating and sharing information. Figure 2 shows the research design, and Figure 3 shows the flow of the second scenario. 
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                                               Figure 2. The research design

Figure 3 displays the description of the students' roles, the aims of the scenario, and the content of the simulation scenario. Simulation scenario was implemented according to FTL model. 
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                         Figure 3. The description of the afternoon scenario
  
Students were divided into pairs, which resulted in three groups. The pairs were informed of their roles and all the information they needed to run through the scenario. After participating in the scenario and practicing the knowledge and skills, students participated in the debriefing phase where they reflected on what they had learned (Poikela et al., 2013).

Data collection and analysis 

During the teaching experiment, data were collected through multiple means. After the computer-based simulation scenarios, the data were collected through questionnaires with Group 2 (n=17), pair interviews (n=12), and video recordings. The three researchers made observations and field notes. This paper includes the analysis of the pair interviews and the three researchers’ field notes. The pair interviews were structured based on the interview used by Keskitalo, Ruokamo, and Gaba (2014), which they had tested on a large number of students. The interviews were conducted by the three researchers (two of whom are authors of this paper), one pair from Group1 and Group 2 to each researcher. Interviews lasted from approximately 30 minutes to 1 hour and were voice-recorded and transcribed. The pair data were analyzed using qualitative content analysis methods (Merrian, 2009; Creswell, 2009). In the first phase of analysis, the first author read the transcribed pair interviews twice in order to gain an overall picture. Second, the data were loaded into Atlas.ti. In the third phase, quotations were underlined with respect to the research questions of the study, which produced 139 underlined quotations. In the fourth phase, the quotations were turned into codes, which resulted in 140 different codes. During the fifth phase, the codes were grouped into 14 categories based on meaningful learning characteristics. 

RESULTS

The three researchers carried out six pair interviews with the nursing students (n=12) (Group 2 students: NS1, NS2, NS3, NS4, NS5, NS6; Group 1 students: NS7, NS8, NS9, NS10, NS11, NS12). Tables 1 and 2 below provide excerpts from the interview data. Table 1 displays the interviewed students’ utterances.







			                                                                                             Meaningful learning characteristics  



Computer-based simulation 
(Group 2)


Traditional face-to-face lecture  (Group 1)

EXPERIENTIAL
“We have just an experience of the lifeless doll like this, but it is very important, so it is quite another thing take care of real patient after practicing.” [NS3]
“However, even though  it is a staged situation, you are in the lab and the customer will come there wearing normal clothes and you will ask her/him for all her/his personal information and other types of information. You will take the customer’s blood and run the blood tests and other tests, and complete other documents; so, that is the situation.” [NS11]
EXPERIMENTAL
“I think it is important because it is all about human being’s life, it is good to practice at first with this kind of normal doll. With this kind of breathing mannequin practicing is important.” [NS5]
“Then, you try this out and practice as if you were really working in real life.” [NS7]
“The simulation allows one to learn the practice; it also allows for learning in the practice.” [NS8]
“The number of repetitions is important.” [NS8]
“The practical exercises are like training cases.” [NS10]
EMOTIONAL
“You can feel the simulation frightening and distressing.” [NS5]
“In a relaxed and safe environment, you can ask questions and dare to make mistakes.” [NS7]
“If the atmosphere is negative, no one will dare to ask for anything.” [NS9]
“To experience the pressure of the performance.” [NS11]
SOCIO-CONSTRUCTIVE
“You can acquire more knowledge, a lot of that, you have never learned enough, and you can always learn more” [NS2]

“The theory might be integrated into the practice and into the previous knowledge model. In this way you acquire new knowledge/skills while also strengthening old knowledge and skills.” [NS7]
COLLABORATIVE
“You can also learn from others’ errors, aha…that you must pay attention to it. 
It can consider also own doing.” [NS4] 
“The simulation gives you practice in working on a team. To share your knowledge and skills with others.” [NS7]
“To participate in something together or to think about things in pairs.” [NS10]
ACTIVE
“It is somehow so useful that you can use it really. That it was not just a lecture… That way it stays in mind, when I’ve been able to train it myself, too.” [NS6]
“I got a kind of the confused picture about how to use the phone.” [NS8]

RESPONSIBLE
“If you come in with the attitude, that I’m not going to learn anything here, that way you are not going to learn anything either.“ [NS4]
“It is such taking serious. Even that it is only simulation, but nonetheless I think, taking seriously is that.” [NS5]


REFLECTIVE
“I can learn so that I first read it by myself, and then combine it the practice and train.” [NS1]
 “I myself too can think what I should know better. 
I myself can also think about what I should have done better.” [NS12]
CRITICAL
“That environment is not safety or you feel that you get too fierce feedback…that you don’t dare to try either.” [NS1]
“The picture about what you can know is a bit confusing.” [NS8]
CONTEXTUAL
“It is very important that you can practice with the mannequin, especially within the nursing field…it is all about human’s life and real human beings. It is very important that it is the right theory and a little the ability, real life ability, which these mannequins give you a possibility to practice, too.” [NS1]
”All must be nearby practice, before one can learn a new task or do something new, one must practice.” [NS9] 
 “When the situation seems to be more realistic, you can better empathize.” [NS11]
“This simulation provides a practical working life experience. It prepares you mentally and then you can do it and know what to do.” [NS12]
SELF-DIRECTED
“You can better take care of the patient and meet the patient independently.” [NS3]
 
MISSING CHARACTERISTICS 
COMPETENCE-BASED, GOAL-ORIENTED, INDIVIDUAL  
COMPETENCE-BASED, GOAL-ORIENTED, INDIVIDUAL
	
Table 1. Excerpts of group 1 and group 2 interview data

The differences between the two methods used were that the students who received the traditional lecture were notably short-spoken in learning phase. Their thoughts about learning in the simulation were not very descriptive because they could not concentrate on the simulation scenario; their energy went into practicing using the phone. They were very disappointed with their own ability to use the TETRA phone in the simulation scenario. Both groups of student excerpts showed that the most important characteristics of meaningful learning were experimental and contextual. This is understandable because these students were at the beginning of their nursing education—they were novice students. The characteristics of individuality, goal-oriented, and competence-based were missing from the both groups’ excerpts. In addition responsible and self-directed were missing from the group 1’s excerpts. What can be seen very clearly from all the student interviews is that they need a facilitator in all phases. Students do not yet have enough knowledge or skills to develop their knowledge and skills individually or to learn in a goal-oriented way, and they do not have sufficient competencies from their real, working life. They need a facilitator’s support. Only one of the excerpts (from the computer-based simulation group) showed the self-directed characteristic in learning; self-directed was missing entirely from the traditional lecture group’s excerpts. The students from the computer-based group also highlighted the possibilities of the training and that the computer-based simulation program gave them a good opportunity to practice the phone’s functions. The group that received the traditional lecture was not ready to use the TETRA phone in simulation scenario compared with the other group. 

Only one student from the traditional lecture group commented about understanding theory building (socio-constructive). This is understandable because the TETRA phone instruction was teacher-led. Only the most eager students noticed the connections between theory and practice. Both groups noted that teamwork could help with practicing in a simulation and with sharing knowledge and skills (collaborative characteristic). The students from the computer-based simulation group talked extensively about the collaborative characteristic because they had gone through two simulations in the same day. Table 2 shows the researchers’ observation during the TETRA phone instruction and simulation scenario.  

Traditional lecture
                      
Computer-based simulation
                                     
                                                                TETRA  phone instruction 
Many students did not even touch the TETRA phone. One student was training and the others were doing something else or watching. It depends on how    enthusiastic the students were to learn new skills. Because there were only four phones circulating in the classroom, all could not train with it or even touch it. [R1]
From an observer’s point of view, many students seemed to be inactive. There were four phones that were circulating although not all could have time to do hands-on exercises with it. 
[R2]
The students began to learn the phone with enthusiasm using the computer-based simulation. They drilled the function keys, and then trained in other more complex functions, such as the use of folders and group calls. None of the students seemed to be inactive. [R1]
Studying with the computer-based simulation program was active and engaging, and was based on the competences students need to have in the future. [R2]
Scenario

Group 1 
                       Group 2 
In the beginning 
of the scenario 

The students were nervous about using the TETRA phone. They asked each other how do this phone is working, which key to push, and so on. [R1]
Students were not so enthusiastic to exercise. [R2]
The students waited for when they would be called and when they have to answer the TETRA phone [R1]
The students were nervous but motivated. [R2]
During the scenario running
Using TETRA phones as coincidental. [R1]
Students were not taking the exercise very seriously since they were doing things slower than in a real-life crisis situation. [R2]
The students discussed how to use the folders. The TETRA phone use was not random. [R1]
Despite nervousness and a few mistakes, students were eager to use the phone in communication during the scenario. They also solved misunderstandings by using the phone. [R2]
At the end of the scenario
The students seemed to be frustrated. And they were very silent in the interview. 
[R1]
Students stated that this was good exercise and that really showed the points they have to develop more. [R2]
The students were eager to learn more to about the TETRA phone’s possibilities. [R1]
Students appreciated the simulation-based learning and stated that it created confidence in the use of the TETRA phone. [R2]

Table 2. The observations of the two researchers

The researchers’ observations seem to be mostly parallel. The students who had gone through the computer-based simulation were much more ready than the other group’s students and they could act in an effective way in the simulation scenario even if they were slightly nervous. The computer-based simulation learning group understood the need of the TETRA phone in their future profession. 

To answer the first research question, we examined the students’ readiness and ability to use the TETRA phone. The students’ excerpts show that the students who received the traditional face-to-face lecture (Group 1) were much more uncertain on how to use the TETRA phone. Even if Group 2 students showed uncertain features in their behavior, they could solve problems with the TETRA phone by discussing them together. The researchers’ observations support these results. To answer the second research question, we examined the number of meaningful learning characteristics indicated in the students’ interview excerpts. Group 2 demonstrated a higher number and more descriptive of meaningful learning characteristics and indicated that the teaching fulfilled them.
Conclusion 

We must carefully consider the needs of students and the forthcoming generation and consider the requirements of different learner groups in program development. Computer-based programs are very powerful in training students in using basic TETRA phone functions. One challenge is that students are able to practice the phone’s functions using memorization without understanding the functions. It is good to practice using the phone if this practice is used in a pedagogically appropriate way. Keskitalo et al. (2010) stated that facilitating itself does not lead to learning; instead, we need students to engage in activity in order to enhance learning. However, for novice nursing students, the role of the facilitator is significant in all phases of the ISSD model. The facilitator is able to take part in all the phases, but she/he is not required to. The most important role of the facilitator is during the introduction phase. In this phase, the learning process objectives are set, and individual students’ and groups’ experiences should be considered. All the facilitating, training, and learning process phases should be integrated into the curriculum or study syllabi. 

The students from the traditional lecture group were not ready to use the TETRA phones in the scenario. This shows that when developing syllabi for practical issues, educators must carefully consider different learning methods. The traditional lecture is reasonable for the delivery of information but not for learning practical skills. This study shows that students can practice different skills, e.g., in computer-based simulations, and then apply this knowledge to the actual practice. 

Simulations should not stand alone; rather, they should be based on a justifiable pedagogical basis. This is also the case with computer-based simulation programs. They must be grounded on a well-defined pedagogical basis. This was the overall goal of this research, and we wanted to ascertain how students experienced training and learning with a computer-based simulation program. This information is important not only when developing an actual simulation but also in education in general. The information gained from this research benefits not only the developers of the simulator but also educational practitioners, especially those within the health care sector. The students were very satisfied with the self-directed computer-based simulation training and were very quickly able to put the TETRA phone into use in the subsequent simulation. They could use the basic functions without a second thought. 

The students were novices, and this particular computer-based simulation program was adequate for them. We also noted that participating in the computer-based simulation prior to the simulation scenario was beneficial for the students’ learning (cf. Curtin, Finn, Czosnowski, Whitman, & Cawley, 2011).  Codes, quotations, and verifications were translated into English in the analyzing stage. This could have had an impact on the interpretation of the data. In the future, it would be interesting to know what the experts’ experiences, who already have practical experience using the TETRA phone in their daily work, have been with regard to using the computer-based simulation program.  

In the future computer-based simulation programs need flexible user options because of the variety of end-users, but this study also shows that computer-based simulations are effective for all levels of health care sector students and experts. Educators must be sensitive enough to notice individual needs and team needs. Novice students need more support than advanced learners. Therefore, facilitators need the sensitivity to be able to recognize students’ knowledge and experience levels and to give individual guidance whenever needed, while understanding that not all employees in the health care sector have had experience using TETRA phones in their daily work.   
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