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Introduction
Completing studies in veterinary medicine in Finland the 

veterinarian “has the capacity for comprehensive communication and 
collaboration” with other essential professional skills [1]. However, 
skills relating to strong interpersonal communication have often been 
noted as lacking in veterinary curricula in Finland and in other countries 
[2,3]. This is closely related to the quality of veterinary education. In 
radiology, for example, the diagnosis involves the integration of several 
distinct bodies of knowledge with separate organizing principles, 
including physiology, anatomy, medical theories of disease, the 
projective geometry of radiography [4] – and articulation of findings 
for peers and clients. The general novice-expert research has focused 
on examining the development of cognitive skills such as problem-
solving [5-7], writing [8] or interpretation of x-rays [4,9], but neglects 
the evolutionary investigation of oral communication skills.

From the perspective of sociocultural learning theory [10] with 
its emphasis on collaboration and information scaffolding, group 
work facilitates the development of interpersonal communication 
and consultation skills by co-construction of knowledge. It has been 
reported in some interaction studies among veterinary students that all 
students responded positively to group learning [11-14] indicating that 
it is pleasant to work with peers [12]. Group learning is also considered 
as a useful learning facilitator among Finnish veterinary students [15], 
although in final evaluation sheets filled by Finnish veterinary alumni 
annually just after their graduating, insufficient communication skills 
have been repeatedly reported.

The sociocultural approach also emphasizes the teacher’s or 
advanced peers’ role in enculturating the learner into their own 
community. Usually, this is believed to be related to student-teacher 
(novice-expert) interactions. Utilization of cultural symbols unique 
in veterinary science (e.g. veterinary language) and the expression of 
(cultural) symbols of solidarity and acceptance in small group situations 
between students and teachers [16] may socialize the participants, 

Corresponding author: Heli I. Koskinen, PhD, DVM, Department of Veterinary 
Biosciences, P.O. Box 66, FI-00014 University of Helsinki, Finland, E-mail: 
Heli.I.Koskinen@helsinki.fi

Received September 26, 2011; Accepted October 17, 2011; Published October 
22, 2011

Citation: Koskinen HI, Snellman M (2011) Situational Differences in Working 
Together: Examples From Veterinary Anatomy, Physiology And Radiographic 
Interpretation Sessions. J Veterinar Sci Technol S4:001. doi:10.4172/2157-7579.
S4-001

Copyright: © 2011 Koskinen HI, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Abstract
In the framework of quality of learning the social interactions between veterinary students were investigated. 

Observational data were collected during anatomy, physiology and radiology face-to-face small group sessions 
using Bales’ interaction process analysis framework, and in a radiology context the students’ observations were 
compared with the results of a checklist (yes or no) completed by the teacher of these students. During radiology 
group sessions solidarity, tension release and agreement with constructive disagreement element were showed. 
Observations also revealed variable level of task-oriented (asking and providing information) action depending on 
day and task under consideration. The students were interested in each other, even though this was not supported 
by teacher’s checklist perhaps due to the teacher’s role as a learning resource. In contrast, during anatomy and 
physiology group sessions variable level of emotion-oriented (positive or negative) action was found. Students were 
task-oriented with variable interest in each other. The quality of group work in all cases may be dependent on the 
number of students and their fragmentation into sub-groups, or momentary changes in group dynamics, which might 
influence the teacher’s role as an active tutor during entire learning session. 
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increase the cohesion between individual students and ultimately 
enhance students’ learning. However, greater cohesion could also have 
negative consequences such as distracting a group from concentrating 
on its task [17] and positive group mood could led to lower quality 
decisions than do negative or neutral ones [18].  It has also been shown 
that university students work well in a collaborative learning situation 
without the teacher’s continuous guidance [19]. One typical form of 
collaborative learning without dominant teacher, also adopted in 
Finnish veterinary program in preclinical but not in clinical years, is 
problem-based learning (PBL) concept, which has clearly defined steps 
for students’ progress. In this context a problem refers to an unsettled, 
puzzling, unsolved issue that needs to be resolved [20]. The problem 
will be resolved together, by consultations and negotiations like experts 
in clinic settings.

According to Horii [21] educators are not always aware of the 
differences in behavior between the novice and the expert. It is found 
in literature that there are both quantitative and qualitative differences 
between novices and experts [22] when individual capacity for problem-
solving was inspected [23]. For example during critical events in high 
risk industries the experts increase their communication, specifically 
information exchange and verbalization of plans [24-26]. Thus, the 
central question in interactional study design concentrated on process 
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rather than outcome would be what the participants actually do when 
they work together. Are they task-oriented professionals, emotion- and 
socially-oriented entertainers or both at same time? Are they team-
players or competing individuals? It would also be interesting to know 
whether the interactions between veterinary students are typical of 
student-teacher interactions found in a previous study [16] or working 
without their teacher.

Description of the IPA

Bales’ interaction process analysis (IPA) [27] is one of the best 
known frameworks, which enables the observer to categorize the social 
interactions (or incidents) in small group situations. This framework 
has been reflected in many theories about groups [28,29] and it seem 
like a good match to task and socioemotional behavior distinctions 
even in more recent study about mood in groups [17]. Bales defined 
twelve categories describing various types of behavior, comprising 
four classes called ‘emotion-oriented positive reactions’, ‘attempted 
answers’, ‘questions’ and ‘emotion-oriented negative reactions’ 
(Table 1). These traditional [27] and revised [30] categories have been 
employed in studies investigating group effectiveness [31]. For those 
interested in the distinctions between the different categories and a 
preliminary application of this framework for veterinary science have 
access to previous study [16], thus only some important examples are 
herein presented (Table 2).

Aims of the study

The main goal of this study was to reveal the nature of student 
interaction situations using Bales IPA framework in veterinary 
anatomy, physiology and radiology contexts. Due to the qualitative 
nature of this goal no testable hypotheses were established. Secondly, 
the study aimed to discuss findings from previous, student-teacher 
interaction situations [16,32] and integrate these findings to those 
situations where there is no teacher’s continuous guidance.

Methodology
Context

Anatomy and physiology: In Finnish veterinary education first-
year students participate in an integrated preclinical module including 
veterinary anatomy and physiology. The module is implemented 
by PBL concept. The students have expert lectures and independent 
exercises immediately after lectures. Exercises are practical rather 
than theoretical – as opposed to PBL in general - : in 2002 curriculum 
the students had to dissect the heart, listen to the dog’s heart sounds, 
and measure blood pressure and ECG. An idea is that in exercises the 

students work together without their teacher. The teacher is present 
when needed, but not all the time.

Radiology: At the University of Helsinki’s Faculty of Veterinary 
Medicine, practical teaching sessions in the fifth year of the veterinary 
medical education program are an essential part of the students’ 
professional training. During this time, students are given the 
responsibility of looking after patients, under the supervision of their 
teachers. In a radiology clinical practical setting, in addition to teacher-
led sessions, the students also have small-group, self-directed sessions 
in which they are required to solve radiological problems without the 
teacher present. This requires that the students must discuss clinical 
cases with each other. The task is allocated at the beginning of the study 
week and concludes at the end of this week with discussions between 
the students and their teacher. 

Study Participants and Implementation of the Study

Anatomy and physiology: Data was based on first author’s 
unpublished master’s thesis concerned with interaction in integrated 
preclinical module [33]. This study was executed in winter 2002 by 
observing anatomy, physiology and two optional learning periods. 
A particular student was not selected for an object, and therefore, a 
particular student could occur in several situations in a way that could 
not know in advance. As a result of that study, 14 hours of observation 
material was achieved. Observation period of anatomy (two hours) and 
physiology (two hours) were included in current study because of their 
nature as knowledge precursors of radiological interpretation process. 
Acts between students and their teachers were removed, and only acts 
from student to student were examined. They were all acts based on 
Bales’ categorization classified by two independent observers.

In a new analysis in this study the number and distribution of acts in 
anatomy and physiology group situations were statistically compared. 
Registered acts were collected under four main classes of Bales: positive 
reactions (acts from categories 1-3), attempted answers (categories 
4-6), questions (categories 7-9) and negative reactions (categories 10-
12). For analysis purpose χ²- test was adopted.

Radiology: This study was conducted during February 2010, with 
five fifth year students on the radiology rotation. The student group 
was randomly selected by trusting the findings of homogeneity of 
behavior among Finnish veterinary students [16,32,33] and 36 years 
teaching experience of radiology teacher. These students have a shared 
study history since their first study year, typical of Finnish veterinary 
education in this and other courses. The student group was observed 
on four consecutive days (from Monday to Thursday) during periods 

Category Typical behaviors

A. Emotion-oriented: Positive reactions 1. Shows solidarity: raises other’s status, gives help, rewards
2. Shows tension release:  jokes, laughs, shows satisfaction 
3. Shows agreement: admits, adapts

B. Task-oriented: Attempted answers (neutral), also the problems outside of patients’ 
ones but inside of students’ own life were included
 

4. Gives suggestion, advice
5. Gives opinion, attitudes, judgments and emotions, wishes
6. Gives orientation, advice, reports, repeats, clarifies

C. Task-oriented: Questions (neutral), also the problems outside of patients’ ones but 
inside of students’ own life were included

7. Asks for orientation, information, repetition, confirmation
8. Asks for opinion, information, repetition, judgment and emotion

9. Asks for suggestion, advice

D. Emotion-oriented: Negative reactions 10. Shows disagreement: shows passive rejection, formality, withholds help
11. Shows tension: asks help, withdraws
12. Shows antagonism: shows aggression, ridicules, defends

Table 1: Interaction Process Analysis (adapted from Bales (1951)).
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lasting 25 to 30 minutes. The interactions in self-directed sessions were 
observed by the first author according to Bales’ categories, while the 
teacher of these students was asked to complete a checklist, based on 
Bales’ categories (Table 3), and the results were qualitatively compared 
with those from the observations.

On Day 1, all five students participated. During other days the 
number of students varied depending on clinical commitments 
to patients. On Day 2, two to four students were present during 
observation period. Respectively, three to four students were available 
on Days 3 and 4.

After the cooperation agreement negotiated with each student 
the Bales’ categories were prepared and drawn in the paper (Table 
2). Practically, when the suitable reaction criteria fulfilled, it was 
immediately scored | like in (Table 2), and the response, first part of 
it, or description of this response (laughing, goes next in order to help) 
was recorded in written form in the right corner of the Table.

After categorization, the number and distribution of acts in 
different group situations were compared. This also served as a 
reliability measurement of analyzing processes performed by the coder. 
For this comparative and quantitative content analysis, registered acts 
were collected under four main classes of Bales: positive reactions (acts 
from categories 1-3), attempted answers (categories 4-6), questions 
(categories 7-9) and negative reactions (categories 10-12), and an 
analysis of variance (SPSS ANOVA) was performed.

Results
General findings

Anatomy and physiology: A total of 33 acts between students were 
registered during anatomy and physiology observation periods. The 
distribution and differences of acts between anatomy and physiology 
group situations are presented in Figure 1. As can be seen the students 
were task-oriented (Bales 7-9) in both situations. However, there were 
also passive students in anatomy period, who did nothing and who 
accepted passively the ideas of others. Some students showed anxiety 
and tension by repeating desperately the same questions (but did 
not receive a response from their peers). Thus, they expressed their 
emotions and were negatively emotion-oriented (Bales 10-12). 

Radiology: A total of 758 acts were registered during the observation 
periods. The distribution and differences of students’ acts on a day by 
day basis are illustrated in (Figure 2). In general, the students’ behavior 
was emotionally characterized during all observation periods. The 
students were continuously positively oriented (Bales 1-3) because they 
gave help and showed satisfaction, had sometimes periods of laughing 
that were important for tension release and could agree with each 
other. However, they showed also disagreement, the central act in the 
negative reactions category. This means several verbal “no” reactions 
against either suggestions and factual questions or opinions made by 
their peers.

Beside the Bales’ main categories it was recorded under “task-
oriented acts” that the students both cooperated – shared their duties 
into parts which must be performed individually but which are 
ultimately the group’s learning outcome, and collaborated – worked as 
a group consistently through the process of problem-solving. The term 
“cooperation” was descriptive for example when one of the students 
was observed to act as an information-seeker (read a book out aloud 
and gave information), whereas another behaved like an IT-expert 

1. Seem friendly |
2. Dramatizes |
3. Agrees ”Yes”, “OK”
4. Gives suggestion “I think you should…”
5. Gives opinion  “I think it is...”

6. Gives information “This is…” 
“This means…”

7. Asks for information ”Is this…?”
“Have you heard?”

8. Asks for opinion “What do you think, is this full of gas?”
9. Asks for suggestion ”What shall we do?”
10. Disagrees ”No.”
11. Shows tension
12. Seems unfriendly

Table 2: Evaluation sheet for observation purposes.

Table 3: The checklist for teacher

Give an answer (yes or no)
1. The students help each other in this group
2. The students show signs of satisfaction and freedom in this group
3. The students agree and adapt in this group
4. The students give constructive suggestions and advice each other in this 
group
5. The students express their opinions, feelings, emotions and wishes in this 
group
6. The students give advice and reports, repeats and clarify in this group
7. The students ask for guidance and information, repetition and confirmation in 
this group
8. The students ask for each other’s opinions and emotions in this group
9. The students ask for suggestions and advice from each other in this group
10. The students show disagreement, passive rejection or formality in this group
11. The students show tension (ask help, withdraw) in this group
12. The students show aggression and they have a need to defend in this group

Figure 1: Distribution and differences between anatomy and physiology 
group situations.

Figure 2: Distribution and differences between four observation times.
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and supervisor of radiology program (gave opinions, reported, asked 
for suggestion) and a third was a (critical) commentator of her peers 
(agreed or disagreed, asked for repetition). However, at other times 
the same students struggled with same problems all together with no 
clear division of duties, and thus the definition of “collaboration” was 
introduced.

Differences between anatomy and physiology group situations

Students’ reactions were similar in anatomy and physiology 
learning environments except emotion-oriented negative reactions in 
anatomy period. The difference was statistically significant (χ² (3) = 
10,061, p<0.05). Contrast to physiology period with positive emotions 
and task-oriented working spirit, the students gave not help as much, 
and were not interested in each other’s feelings in anatomy context. 
Many of those reactions, which would have been categorized as 
neutral questions (asks for information and suggestion, Bales 7, 9) in 
physiology period, had become expressions of anxiety and uncertainty 
because of their lonely and desperate tone.

Differences between radiological group situations

The students were situated within an emotionally safe and constant 
learning environment with no pedagogical differences between the 
sessions on different days. However, there were statistical differences 
(p<0.05) between the second and the third group situations when the 
task-oriented categories (4-6 and 7-9) were compared. On Day 2, the 
students gave suggestions and opinions, and repeats facts more than 
actively asked facts and advice. Respectively, on Day 3, they were better 
concentrated on both questions and attempted answers (Figure 3). In 
general, there were no differences between students’ reactions except 
once; between student group’s Day 2, which was also inconsistent with 
the results from other days.

Teacher’s checklist in a radiology context

In the teacher’s evaluation, the students’ behavior was positively 
described. The students helped each other, showed satisfaction and 
openness. They agreed but also disagreed with each other without 
tension and aggression. In general, the teacher’s responses were in 
agreement with the structural observations, with the exception of 
category 8, related to personal, emotionally neutral questions in which 
another’s opinions, feelings, values, intentions and inclinations were 
inquired. According to teacher, there were no acts in this category.

Discussion and conclusions
This study concentrated on the nature and quality of group work. 

Despite that fact that the research on group affective states is still in the 
early stages after this study mainly because of small set of data, using 
Bales’ framework it was observed that the students were exposed to 
an emotionally safe and constant learning environment. This may be 
a result of the close peer relationships established during their long 
shared study history. Despite the disagreements, they were more team-
players (and friends) than competing individuals. It was true at least 
among these students that group learning is a pleasant method for 
meeting peers [12].Simultaneously, it was not necessarily a best task-
based learning experience. Maybe much is depending on the number 
of students physically present; in the group with only 2-4 students, the 
suggestions, feelings and opinions remained unrelated acts of isolated 
individuals. But in the groups with 3-4 students there was a more 
balanced distribution of both questions and attempted answers.

It was also true that the increased number of students did not 
always increase the quality of task-oriented interaction. It provides 
an opportunity of the disengagement, which was seen during the 
anatomy period. In addition, there were momentary changes in group 
dynamics in radiology context, which meant several discussions 
and extraordinary nonverbal acts in progress at the same time in all 
observation periods with more than two students (two students turn 
away from the speaker and initiate discussion of their own). In order to 
avoid this type of sub-group fragmentation, a more effective learning 
environment should be established. It is natural that the motivation 
and mental resources of students vary during the case and study week, 
and thus students might need their teacher’s help to maintain task-
oriented discussion running as is the case in the study of small-group 
interaction in the ambulatory clinics [16]. A complicate factor is that 
in normal situations, the teachers do not observe students’ behavior 
when they work with each other. The students do not ask each other’s 
opinions, feelings, values, intentions and inclinations in front of their 
teacher. For them, the teacher- rather than other students - is a learning 
resource, respected expert, and then Vygotsky’s idea of social learning 
with peers is not really internalized.

It was not possible in this study design with only one observer to 
separate students’ task-oriented acts in categories named “patients’ 
problems” and “students’ own problems” (see task-oriented categories 
in (Table 1), even if such additional categories would clearly need. The 
distributions of these categories should offer important information 
for teachers designing and establishing new social learning-based 
learning environments. For further model construction purposes the 
following categories of behavior among students without their teacher 
are suggested: initial phase: rising interest (task-oriented with minimal 
emotional reactions), middle phase: dispersed interest (task- and 
emotion-oriented reactions), final phase: returning interest (task- or 
emotion-oriented reactions) with a structured variation in task- and 
emotion-oriented behavior. 

Conclusions
The behavior of teachers in teacher-led sessions previously 

investigated conveyed a positive and friendly atmosphere for learning 
[16]. In present study, when concentrated only on students’ self-directed 
learning sessions, positivity was also identified. However, sometimes it 
means less patient-oriented (task-oriented) discussion been replaced 
by chat around students’ own affairs. This variable interest was already 
warned by Kelly and Spoor [17] and was sporadically reported in 
a face-to-face ambulatory clinic setting after the patient encounter Figure 3: Differences between the 2nd and the 3rd observation periods.
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[16] as well as in students’ own descriptions about their group work
[15], but lacked totally in an asynchronous online implementation
[32] and in first-year students’ interaction [33] previously studied.
On the other hand, first year veterinary students participated in PBL
curriculum setting (face-to-face and without their teacher’s continuous
guidance, but according to steps defined), showed both satisfaction and
professional behavior simultaneously in a physiology context [33]. It
can be carefully concluded then that there is a need for support – or
strictly defined guidelines adopted from PBL principles - from first year
to final year despite the professional development of the students.

References
1. Standing order the licentiate degree in veterinary medicine (1999).

2. Lunden J, Björkroth J, Korkeala H (2007) Meat inspection education in Finnish 
veterinary curriculum. J Vet Med Educ 34: 205-211.

3. Turnwald GH, Sponenberg DP, Meldrum JB (2008) Part Ι: twenty-year literature 
overwiev of veterinary and allopathic medicine. J Vet Med Educ 35: 66-73.

4. Lesgold A, Rubinson H, Feltovich P, Glaser R, Klopfer D, et al. (1988) Expertise 
in a complex skill: Diagnosing x-ray pictures. In M. Chi, R. Glaser, M. Farr 
(Eds.), The nature of expertise (pp. 311-342). Lawrence Erlbaum, New Jersey.

5. Bereiter C, Scardamalia M (1993) Surpassing Ourselves. An inquiry into the 
nature and implications of expertise. Open Court, Chicago.

6. Larkin J, McDermott J, Simon DP, Simon HA (1980) Expert and novice 
performance in solving physics problems. Science 208: 1335-1342.

7. Swanson HL, O’Connor JE, Cooney JB (1990) An Information Processing 
Analysis of Expert and Novice Teacher’s Problem Solving. Am Educ Res J 
27: 533-556.

8. Bereiter C, Scardamalia M (1987) The psychology of written composition. 
Lawrence Erlbaum, New Jersey.

9. Kundel HL, La Follette PS Jr (1972) Visual search patterns and experience with 
radiological images. Radiology 103: 523-528.

10. Vygotsky LS (1978) Mind in Society. Harvard University Press, Cambridge.

11. Dale VH, Nasir L, Sullivan M (2005) Evaluation of student attitudes to 
cooperative learning in undergraduate veterinary medicine. J Vet Med Educ 
32: 511-516.

12. Mills PC, Woodall PF (2005) A comparison of responses to group learning 
between first-year asian and first-year australian veterinary science students. J 
Vet Med Educ 32: 531-536.

13. Monahan CM, Yew AC (2002) Adapting a case-based, cooperative learning 
strategy to a veterinary parasitology laboratory. J Vet Med Educ 29: 186-192.

14. Thurman J, Volet SE, Bolton JR (2009) Collaborative, case-based learning: 
how do students actually learn from each other? J Vet Med Educ 36: 297-304.

15. Kankaanpää T (2005) Tavoiteorientaation yhteys ryhmäoppimiseen yliopisto- 
opiskelijoilla. Master’s thesis, University of Helsinki, Helsinki, Finland.

16. Koskinen HI (2010) Social interactions between veterinary medical students 
and their teachers in an ambulatory clinic setting in Finland. J Vet Med Educ 
37: 159-164.

17. Kelly JR, Spoor JR (2007) Naïve theories about the effects of mood in groups: 
a preliminary investigation. Group Processes & Intergroup Relations 10: 203-
222.

18. Van Knippenberg D, Kooij-de Bode HJM, van Ginkel WP (2010) The interactive 
effects of mood and trait negative affect in group decision making. Organization 
Science 21: 731-744.

19. Ghaith G (2003) The relationship between forms of instruction, achievement 
and perceptions of classroom climate. Educational Research 45: 83-93.

20. Barrows HS, Tamblyn RM (1986) Problem-based learning: an approach to 
medical education. Springer, New York.

21. Horii CV (2007) Teaching insights from adult learning theory. J Vet Med Educ 
34: 369–376.

22. Alexander PA, Judy E (1988) The interaction of domain specific and strategic 
knowledge in academic performance. Review of Educational Research 58: 
375-404.

23. Patel VL, Groen GJ, Frederiksen CH (1986) Differences between medical 
students and doctors in memory for clinical cases. Med Educ 20: 3-9.

24. Brehmer B (1996) Dynamic and distributed decision making. Journal of the Fire 
Service College 1: 17-36.

25. Manser T, Harrison TK, Gaba DM, Howard SK (2009) Coordination patterns 
related to high clinical performance in a simulated anesthetic crisis. Anesth 
Analg 108: 1606-1615.

26. Orasanu J, Salas E (1993) Team decision making in complex environments. 
In G. Klein, J. Orasanu, R. Calderwood, C. Zsambok (Eds.), Decision making 
in action: models and methods (pp. 327-245). Ablex Publishing, Norwood, NJ.

27. Bales RF (1951) Interaction Process Analysis. A Method for the Study of Small 
Groups. Addison-Wesley Press, Cambridge.

28. Bennis WG, Shepard HA (1956) A theory of group development. Human 
Relations 9: 415-437.

29. Smith KW, Berg DN (1997) Paradoxes of group life – Understanding conflict, 
paralysis, and movement in group dynamics. Jossey-Bas, San Francisco, CA.

30. Bales RF (1970) Personality and Interpersonal Behavior. Holt, New York.

31. Bales RF (2002) Social Interaction Systems. Theory and Measurement. 
Transaction Publishers, New Jersey.

32. Koskinen HI (2010) From synchronous face-to-face communication to 
asynchronous online interaction: a case from the veterinary medical education. 
International Journal of Interdisciplinary Social Science 5: 127-138.

33. Koskinen HI (2002) Opintouudistus: Ongelmalähtöinen ja toiminnallinen 
oppiminen eläinlääketieteellisessä tiedekunnassa. Master’s thesis, University 
of Helsinki, Helsinki, Finland.

This	article	was	originally	published	 in	a	 special	 issue,	Veterinary Medical 
Education handled	 by	 Editor(s).	 Dr.	 Munashe	 Chigerwe,	 University	 of	
California,	Davis

http://www.ncbi.nlm.nih.gov/pubmed/17446650
http://www.ncbi.nlm.nih.gov/pubmed/17446650
http://www.ncbi.nlm.nih.gov/pubmed/18339961
http://www.ncbi.nlm.nih.gov/pubmed/18339961
http://www.ncbi.nlm.nih.gov/pubmed/17775709
http://www.ncbi.nlm.nih.gov/pubmed/17775709
http://aer.sagepub.com/content/27/3/533.short
http://aer.sagepub.com/content/27/3/533.short
http://aer.sagepub.com/content/27/3/533.short
http://www.ncbi.nlm.nih.gov/pubmed/5022947
http://www.ncbi.nlm.nih.gov/pubmed/5022947
http://www.ncbi.nlm.nih.gov/pubmed/16421837
http://www.ncbi.nlm.nih.gov/pubmed/16421837
http://www.ncbi.nlm.nih.gov/pubmed/16421837
http://www.ncbi.nlm.nih.gov/pubmed/16421840
http://www.ncbi.nlm.nih.gov/pubmed/16421840
http://www.ncbi.nlm.nih.gov/pubmed/16421840
http://www.ncbi.nlm.nih.gov/pubmed/12378439
http://www.ncbi.nlm.nih.gov/pubmed/12378439
http://www.ncbi.nlm.nih.gov/pubmed/19861718
http://www.ncbi.nlm.nih.gov/pubmed/19861718
http://www.ncbi.nlm.nih.gov/pubmed/20576905
http://www.ncbi.nlm.nih.gov/pubmed/20576905
http://www.ncbi.nlm.nih.gov/pubmed/20576905
http://gpi.sagepub.com/content/10/2/203.short
http://gpi.sagepub.com/content/10/2/203.short
http://gpi.sagepub.com/content/10/2/203.short
http://dl.acm.org/citation.cfm?id=1806313
http://dl.acm.org/citation.cfm?id=1806313
http://dl.acm.org/citation.cfm?id=1806313
http://www.tandfonline.com/doi/abs/10.1080/0013188032000086145
http://www.tandfonline.com/doi/abs/10.1080/0013188032000086145
http://www.ncbi.nlm.nih.gov/pubmed/18287460
http://www.ncbi.nlm.nih.gov/pubmed/18287460
http://rer.sagepub.com/content/58/4/375.short
http://rer.sagepub.com/content/58/4/375.short
http://rer.sagepub.com/content/58/4/375.short
http://www.ncbi.nlm.nih.gov/pubmed/3951378
http://www.ncbi.nlm.nih.gov/pubmed/3951378
http://www.ncbi.nlm.nih.gov/pubmed/19372344
http://www.ncbi.nlm.nih.gov/pubmed/19372344
http://www.ncbi.nlm.nih.gov/pubmed/19372344

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Description of the IPA 
	Aims of the study 

	Methodology 
	Context
	Study Participants and Implementation of the Study

	Results
	General findings 
	Differences between anatomy and physiology group situations 
	Differences between radiological group situations 
	Teacher’s checklist in a radiology context 

	Discussion and conclusions 
	Conclusions
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3
	References



