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ABSTRACT. The ability to reflect on problems and assess perfor- 
mance in activities is an important asset for pharmacy students to 
possess. Through active reflection, new ways of thinking about and 
dealing with problems can be realized. This study gave pharmacy 
students an opportunity to learn through reflection; by maintaining a 
reflective loebook to facilitate dvnamic evaluation of activities car- 
ricd out in a iroup project. ~ e s u l k  from the Logbook Benefit Survey 
(LBS), constructed to determine how beneficial the reflective log- 
book was perceived to be by students, provide evidence that the 
logbook was beneficial in many respects. The Logbook Scoring 
Rubric (LSR) was also constructed to give an indication of the num- 
ber of content dimensions addressed by the students in their log- 
books. Combined results from the LBS and the LSR show that many 
students used the reflective logbook as an invitation to reflect on and 
evaluate the activities during the group project, thus promoting self- 
directed learning. [Article copies available fmm The Hawo~h Document 
Delivery Service: 1-800-342-9678.] 
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INTRODUCTZON 

While commenting on the advantages of using portfolios in an educa- 
tional curriculum, Paulson and Paulson stated: "Through building a port- 
folio, students have the opportunity to learn-to learn about a subject, to 
learn about learning, to learn to make choices and judgments, and to learn 
about themselves." (1) It is evident from this statement that more impor- 
tant than the things that are placed in a portfolio, is the process of putting 
them there. 

"A portfolio is a file or folder containing a variety of information that 
documents a student's exoerience and accomulishments. The uortfolio 
can contain summary descriptions of acc~m~fishments, oficiai records 
and diary items."(2) A critical dimension that the portfolio lends to 
education is the reflective learning process. By reflecting on activities 
carried out during an exercise, students have an opportunity to evaluate 
what, and how, they have learned. This effectively equips them to assess 
themselves as learners by using higher order thinking and metacognitive 
skills (I). 

Schulman proposed a conce~tual model of teaching. called the Model 
of pedagogical deasoning (3). keflection, "the of reviewing, re- 
enacting and analyzing one's performance and grounding explanations in 
evidence." is a comoonent of this model. In essence. this is a urocess of 
learning 'from expeience. Through the process of active reflection stu- 
dents can generate new ways of thinking about and dealing with problems. 
This process is referred to as reflection-in-action, and has been recognized 
as an important aspect of education in the health professions (4). 

Thoughtful assessment of performance in activities important to 
achieving a set goal is extremely important to health professionals, includ- 
ing pharmacists. Portfolios have been useful as a vehicle for reflective 
writing and inquiry into specific problems in nursing and physical therapy 
education (4,s). Pharmacy students also need to be equipped with the 
ability to reflect on problems that they will encounter in real professional 
practice. The literature, however, lacks any documentation of an effort in 
this direction. This project represents an attempt to implement and evalu- 
ate the use of a reflective logbook designed to facilitate dynamic evalua- 
tion of activities carried out in a group project'. The group project was to 
culminate in the production of a promotional videotape. 

OBJECTIVES 

The first objective of this study was to give a group of pharmacy 
students an opportunity to reflect-in-action by maintaining a reflective 
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logbook. Secondly, the perceived benefit of maintaining a reflective log- 
book needed to be determined. Finallv. an evaluation of the content of the 
logbooks, through the aid of a scorini rubric needed to be carried out. 

METHODS 

As part of the requirement for their recitation grade, second-year phar- 
macy students enrolled in a pharmacy administration course worked in 
groups of four or five to complete a set of assignments. During the course 
of the semester each group was required to critique a newspaper advertise- 
ment for a pharmacy, critique a newspaper or journal article about a 
pharmacist or a pharmacy, and critique two advertisements for prescrip- 
tion drugs within the same product class. In addition, each group devel- 
oped a promotional videotape for a hypothetical drug product, pharmacy, 
or pharmacy service, drawing on concepts encountered during the lectures 
or recitations and the assignments mentioned previously. The goal of these 
assignments was to improve the students' group interaction skills while 
solving project related problems as well as giving them an opportunity to 
become aware of methods used to promote drug products, pharmacy ser- 
vices, and the pharmacy profession. However, the present study focuses 
on the opportunity given to students to actively reflect on the activities 
involved in the group project by maintaining a reflective logbook. 

The study sample was comprised of 3 1 students enrolled in a recitation 
section taught by the primary author. This section represented one of six 
overall course sections. The students were asked to maintain logbooks/dia- 
ries to track their progress in the group project. These logbooks were 
intended to be a vehicle for the dynamic evaluation of the activities that 
the students carried out during thiproject. A note explaining the purpose 
of the logbook exercise and clarifying questions received from the stu- 
dents (after verbal instructions were given to maintain the logbook), was 
handed to them four weeks into the semester (Appendix A). The logbooks 
were collected in week 10 of the semester for a midterm evaluation (Phase 
I). They were returned to the students the following week, and collected 
again at the end of the semester for the final evaluation (Phase 11, week 
15). The only aspect of the group project grade that the logbook entries 
were used for was in determining the differential effort expended on the 
project by students in a group. 

To study the perceived benefit of maintaining a reflective logbook, the 
Logbook Benefit Survey (LBS) was constructed. The LBS consists of 
seven items on a five point Likert-type scale ranging from 1 or "strongly 
disagree" to 5 or "strongly agree." These items were selected for inclu- 
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sion based on the benefits that were intended to accrue from the logbook 
exercise. The intended benefits were also explained to the students verbal- 
ly as well as through a memo, as mentioned earlier. Space was also pro- 
vided for comments on the logbook exercise. The LBS was administered 
to the students at the time of the mid-term logbook collection (Phase I), as 
well as the second collection (Phase 11). 

Frequencies were obtained for the number of responses to the five 
choices on each item (strongly disagree to strongly agree). Visual analysis 
revealed very few responses in the "strongly disagree" and "strongly 
agree" categories. Therefore, the "strongly disagree" and "disagree," 
and the "strongly agree" and "agree" categories were collapsed to give 
three response categories, "Disagree," "Undecided," and "Agree." 
Cronbach's alpha values for both phases of the LBS administration were 
0.92 (item 7 reverse scored), indicating a high degree of reliability. Chi- 
square statistics, to determine a change in the proportion of frequencies to 
the three responses from Phase I to Phase I1 and standardized residuals 
(R), to determine the contribution of each category to a significant chi- 
square statistic, were calculated for each item (6). 

To aid in the evaluation of the logbook contents the Logbook Scoring 
Rubric (LSR) was constructed (see Appendix B). The LSR score gives an 
indication of the number of content dimensions (fi-om the LSR scoring 
list) that a student has included uniformly in hisher logbook. The scoring 
list was based on the instructions given to students regarding the contents 
of the logbook through the memo explaining the purpose of the exercise 
(Appendix A). The six-point scale is not continuous, and a LSR score does 
not technically indicate the level of cognitive effort or analytic complexity 
that a student has utilized while compiling the reflective logbook. It is 
important to note that the LSR was not given to the students since we 
wanted them to use their own abilities to document in their logbooks 
whatever they perceived to be pertinent. By giving the students the LSR, it 
was felt that we would be deliberately standardizing the logbook entries. 
This was not our intention. The logbook is a very individualized docu- 
ment, and we did not want to standardize entries beyond a certain limit. 
Therefore, it was felt that the guidelines that were given through the memo 
and the verbal instructions were sufficient. 

For Phase I, IS (from a total of 31) logbooks were randomly selected 
and scored by the three authors. For Phase II,26 logbooks were scored by 
two of the authors for entries made after Phase 1 (5 students made entries 
after Phase I indicating that their project was completed, and hence their 
logbooks were not ~cored ) .~  Spearman rank-order correlation coefficients 
and Kendall's coefficient of concordance (bV) were calculated to determine 
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the inte judge reliability of the LSR scores for both Phase I and Phase I1 
(7). All data analyses were performed using the SPSS-X software package 
(7). 

RESULTS AND DISCUSSION 

The Logbook Benefit Survey (LBS) 

The question to be answered here was: How beneficial was the logbook 
exercise perceived to be, by the students? To help answer this question, the 
Logbook Benefit Survey (LBS) was administered after the Phase I (n = 
30) and Phase 11 (n = 3 1) logbook collections. Responses to the LBS are 
presented in Table 1. In Phase I, 50 percent or more of the students agreed 
that the IogbooWdiary was beneficial in analyzing the usefulness of each 
activity carried out by the individual student during the group project 
(56.7%, n = 17), and that it helped as a learning tool in making the student 
aware of hisher capabilities to work in a group (SO%, n = 15). Responses 
to these two questions were consistent in that the Phase I1 administration 
also revealed similar results (64.5%, n = 20; and 51.6%, n = 16, respec- 
tively). In addition, the Phase I1 results showed that 64.5% (n = 20) of the 
students felt that the IogbooWdiary was both a good method of tracking 
how each activity in the group project benefitted them personally, and 
helpful in analyzing the usefulness of the activities carried out by other 
members of the group. 

There was a significant difference in the proportion of frequencies in 
Phase I and Phase I1 on items 2,3, and 5 (significant Chi-square, Table 1). 
The standardized residuals showed that the percentage of students that were 
undecided as to whether the logbook/diary was useful in helping them give 
their group positive input increased significantly from 13.3% (n = 4) to 29% 
(n = 9) (Item 2). On the other hand, the percentage of students that felt that 
the logboowdiary was a good method of tracking how each activity in the 
group project benefitted them personally increased significantly from 40% 
(n = 12) to 64.5% (n = 20). This was due to a significant decrease in the 
number of students that were undecided about this issue in Phase I (Item 
3). There was also an increase in the percentage of students that felt that 
the IogbooWdiary was helpful in analyzing the usefulness of the activities 
carried out by other members of the group (40%, n = 12 to 64.5%, n = 20; 
Item 5). 

The consistent opinions of students regarding the benefits of the log- 
booWdiary in analyzing the usefulness of each activity carried out by the 
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TABLE 1. Responses o n  the Logbook Benefit Survey and chi-square results 
for change in responsesa 

Item Phase I Phase ll Rb 
Response n % n % 

1) The diary was useful in giving me 
a sense of direction while carving 
out my duties in tile group project 

Disagree 14 46.7 12 38.7 -0.65 
Undedded 6 20.0 7 22.6 -0.32 
Agree 10 33.3 12 38.7 0.52 

x2= 0.799 
2) The diary was useful for me to 
help me give my group positive 
input durmg thegroup project 

Disagree 12 40.0 11 35.5 -0.40 
Undecided 4 13.3 9 29.0 2.40C 

, Agree 14 46.7 11 35.5 -0.90 
x2 = 6.762' 

3) Maintaining a diary is a good method 
of tracking how each activity in the 
group prolect benefited me personally 

Disagree 8 26.7 8 25.8 -0.10 
Undecided 10 33.3 3 9.7 -2.2aC 
Agree 12 40.0 20 64.5 2.16= 

x2= 9.862" 
4) By maintainin a diary I could analyze 
the usefulness ogeach activity that I 
carried out during the group project 

Disagree 7 23.3 6 19.4 -0.45 
Undecided 6 20.0 5 16.1 -0.48 
Agree 17 56.7 20 64.5 0.58 

x2 = 0.773 
5) By maintainin a diary I could anal ze 
the usefulness ogthe activities carried' 
out by other members of the group 

Disagree 10 33.3 6 19.4 -1.35 
Undecided 8 26.7 5 16.1 -1.14 
Agree 12 40.0 20 64.5 2.16= 

x2 = 7.765' 

to work in a group 
Disagree 13 43.3 10 32.3 -0.93 
Undecided 2 6.7 5 16.1 2.03 
Agree 15 50.0 16 51.6 0.13 

x2 = 5.003 
7) The diary was a waste of lime 

Disagree 9 30.0 11 35.5 0.56 
Undecided 10 33.3 11 35.5 0.21 
Agree 11 36.7 9 29.0 -0.70 

y2 = 0.852 ' ~ h = ~ ~ ~ 6 " ~ d % P ~ d ~ ~  F l  g m  utation of R see Hinkle, Wiersma. Juts 1988:556) 
Indicates ?significant Standardized Kesidual 
p c 0.05: p c -0.01 
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individual student (Item 4), and as time progressed (Phase 11) in analyzing 
the usefulness of the activities carried out by other members of the group 
(Item 5) was an encouraging observation. Probably explaining this result, 
in the space given for the comments in the LBS, one student wrote: "I like 
writing the diary to reflect upon whether or not my group has become a 
community or if it is merely a task-oriented pseudocomrnunity." 

A majority of the students (50% or more) were consistent in their 
opinion that ihe Iogbookldiary helped as a learning tool in making them 
aware of their capabilities to work in a group (Item 6). This result seemed 
to tie in with the fact that as time orogressed (in Phase 11). there was a 
significant increase in the percentage of%udents'that felt thatthe logbookl 
diary helped to track the benefit of each activity to the individual (Item 3). 
A comment by one student about the logbook seemed to bear evidence to 
this finding. The student wrote: "Didn't like it at first, but later it proved to 
be beneficial. Keeping a diary was useful in making me aware of the 
usefulness of all the activities conducted." 

Also evident from Table 1 was the fact that there were a number of 
"Undecided" responses on all the items of the LBS. An insight into this 
ambimity can be obtained from the comment of one student: "I don't get 
the meaning of it. It was not very clear to me what I was supposed to putin 
the log." The same student suggested setting up more specific guidelines 
to help increase the beneficial effect of the logbook. 

There were some students who felt that the logbook was not useful 
(Item 7). Comments to this effect were: "It was more a waste of time than 
anything else" and "The logbook is more trouble than its worth. We don't 
need to write down our plans." This suggests that an attempt would need 
to be made to help students who do not understand the value of reflective 
thinking and writing in the planning process, were a reflective logbook 
exercise to be implemented in a cumculum. 

The Logbook Scoring Rubric (LSR) 

The number of content dimensions that were addressed in a uniform 
fashion in each student's logbook was assessed with the aid of the LSR. 
The interjudge reliability for Phase I and I1 scores on the LSR are pres- 
ented in Table 2. Spearman rank-order correlations and Kendall's coeffi- 
cient of concordance (W),  which ranges from 0 to 1 (1 signifying complete 
agreement), were used to evaluate interjudge reliability (7). Three judges 
scored 15 randomly selected logbooks at the midterm collection (Phase 
I ) ~ .  The Spearman rank-order correlation coefficient for pairs of judges 
ranged from 0.7 1 to 0.81, and the Kendall's coefficient of concordance 
(JV), an indication of agreement among judges, was 0.85 1 @ = 0.001). In 
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TABLE 2. Spearman correlation coefficients and Kendall coefficient of con- 
cordance indicating interjudge reliability for the Logbook Scoring Results. 

PHASE l (n = 15a) 
Number for Judge 1 2 

1. Judge 1 
2. Judge 2 
3. Judge 3 

PHASE Il(n = 26b) 
Number for Judge 
1. Judge 1 
2. Judge 2 

Kendall W x2 df P 

PHASE I = 0.851 (Judges = 3) 35.72 14 0.001 
PHASE 11 = 0.806 (Judges = 2) 40.28 25 0.027 

Phase 11 (final collection), two judges rated 26 logbooks. The Spearman 
rank-order correlation was 0.61, with a Kendall's W of 0.806 @ = 0.027). 
These results bear evidence as to the reliability of scores on the LSR in 
both phases. 

A rough indication of the number of dimensions (from the five-item 
LSR scoring list, Appendix B) addressed in the logbook entries can be 
obtained from the median scores. In Phase I the median score was 2, and in 
Phase I1 it was 3. These scores only give us an idea of the number of 
dimensions addressed in the logbooks, and not necessarily the level of 
cognitive effort or degree of analytical content. A more holistic and analyt- 
ic rubric would be needed for the latter purpose. It is possible that the 
increase in the median score in Phase I1 may have been due to the fact that 
by responding to the LBS at the end of Phase I some students got a better 
realization of how the logbook could be used more effectively. 

Excerpts from Logbooks 

In many cases, the logbooks charted a personal story of progress 
through learning, Frustration, and satisfaction. The logbooks outlined how 
the students became aware of their capabilities to work and interact effec- 
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tively in groups. The following are chronological excerpts from one stu- 
dent's logbook: 

So far we really have not made much progress. It is nice working 
with a group, though. It forces you to interact with others and get to 
know other people with their own unique ideas. 

I do feel we are making progress, although I do wish we were 
fiuther along. I am beginning to feel confident with my group. 

Today we got quite a bit accomplished. We decided to advertise 
our pharmacy, "Caremore Pharmacy," where pharmacists have time 
to counsel patients on the use of their medications. We also want to 
show that patients save money at this pharmacy by obtaining generic 
instead of brand name drugs. 

Today I feel very comfortable, now that we have rehearsed and 
know exactly what will happen and when it will happen. 

This project has helped me to get to work with others and to get 
involved. Sharing our ideas and making decisions as a whole is a big 
accomplishment. 

Another student summed up the group project. experience: 

tn a way we shared in something very special, because although 
people can see our final product, our video, no one really knows the 
processes, smiles, laughs, even angry words and gestures of frustra- 
tion that comprised making our video; and for that we have an edge. 

CONCLUSIONS AND RECOMMENDATIONS 

A stakeholder in a portfolio has been defined as one who feels personal 
involvement in the evaluation process of the portfolio. The primary stake- 
holder is one who assembles, and therefore owns the portfolio (8). Simi- 
larly, in the present study, each student was the primary stakeholder in 
hisher reflective logbook. The evaluation of the benefits of the reflective 
logbook are therefore the best measure of its "validity." Though there 
were some students who did not find the reflective logbook useful, there 
was evidence that it was beneficial in many respects. Both the Logbook 
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Benefit Survey (LBS), and the Logbook Scoring Rubric (LSR) showed 
good reliability as a measure of the benefits of the logbook, and as an 
indication of the number of content dimensions included in the logbooks, 
respectively. 

As indicated earlier, the only aspect of the group project grade that the 
logbook entries were used for was in determining the effort expended on 
the project by each student. One must recognize that more important than 
using the logbooks as a part of the grade is the process that the students go 
through in building the logbook. It helps them reflect on and analyze their 
abilities (1). This in itself has profound implications for the individual 
student's future. 

Based on the overall successful implementation of the reflective log- 
book exercise and the perceived added learning value to the student, plans 
are being developed to use reflective logbooks in all sections of the project 
course. Experience gained from this initial effort is leading to refinements 
in the logbook guidelines, assessment process, and student feedback. 

A few recommendations can be made to improve upon the limitations 
of  this study. One of the major drawbacks was the lack of feedback given 
to students about their reflective logbooks. Though verbal instructions and 
an explanatory note were given to the students at the beginning of the 
semester, only those students who voluntarily asked questions about the 
logbook were helped. Additionally, as mentioned earlier in the methods 
section, in an attempt to avoid standardizing the logbook entries it was felt 
that these instructions were sufficient. However, judging from the stu- 
dents' comments it seems that if a reflective logbook exercise were to be 
incorporated into a curriculum, more detailed guidelines based on the 
outcomes desired would need to be made available to the students. Based 
on these guidelines, individualized feedback about how students could use 
the logbook to their advantage as a learning tool should be given based on 
content at every evaluation (collection). 

The LSR did not measure the cognitive effort and analytic complexity 
involved in compiling the logbooks. A revised rubric that provides for 
both holistic and analytic evaluation would give a better assessment of the 
reflection-in-action accomplished by the student. Based on the purpose it 
would be beneficial to include exhibits of the student's work in the reflec- 
tive logbook, expanding it to a true portfolio. This would give educators 
and individual students a more coherent picture of progress. 

In summary, the results of this study show that the reflective logbook 
exercise seemed to invite students to reflect on, and evaluate their activi- 
ties during the group project, thus promoting independent and self-di- 
rected learning of the skills required to interact effectively in a group. 
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NOTES 

1. The collection of students' reflections were referred to as logbooks rather 
than portfolios in this study since most conventional definitions of portfolios 
include exhibits of students' efforts in addition to self-reflection (1,2). This would 
mean, for example, including notes or rough drafts of materials developed for the 
group project. Since only student reflections and documentation of activities were 
collected, it was considered more appropriate to call this collection a reflective 
logbook. The terms logbook, diary, and reflective logbook are used interchange- 
ably to refer to the reflective logbook maintained by the students in this study. 

2. In Phase I, since one of the authors had time constraints and couldnot score 
all the logbooks, it was believed that scoring 15 logbooks (from a total of 31) 
would be adequate. Therefore, 15 randomly selected logbooks were scored in this 
phase. We feel it is important to include the results of this author, especially since 
she is an educational psychologist experienced in studies of this type. 

3. Dr. Foss left Purdue University prior to the scoring of the logbooks in Phase 
11, and therefore only two authors scored the logbooks in this phase. 
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APPENDIX A 

NOTE TO STUDENTS EXPLAINING THE PURPOSE 
OF THE LOGBOOK 

From: GVG 
To: Thursday 12:30 pm Recitation students (Spring '94) 
Date: 2/3/94 

If you remember, I mentioned two weeks ago that you will be keeping a 
diary that tracks your progress in the group project. This is just a little note 
to explain what this logbook is all about. 

After every meeting that you have with your group members, I would 
request you to write down what you discussed during the meeting. Addi- 
tionally, you should write what you feel about your progress with the 
project. Include a few lines on how you feel the whole exercise of the 
group project is benefiting you. If you think something could have been 
done in another way to benefit both you and your group better, include 
that, too. 

This is basically a method whereby you can continually evaluate your 
own progress in the project. Later on in the semester, you will be filling 
out an evaluation pertaining to your project. However, that will only be a 
one-point-in-time evaluation. The diary will give you an opportunity to do 
a continuous evaluation. 

There is a lot of work that all of you put in to your project. This logbook 
will give you an opportunity to evaluate the benefit of the activities that 
you perform to make the project a success. I will certainly read these 
logbooks, and keep your comments in mind while grading your projects. I 
also plan to give you feedback on your comments. The only rule: "Any- 
thing goes." (Each entry in the diary can be as long or short as you wish it 
to be.) 

GOOD LUCK WITH YOUR PROJECTS! 
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APPENDIX B 

THE LOGBOOK SCORING RUBRIC 

Points are assigned to the portfolios based on the following scoring rubric: 

0 - None of the points that are included in the scoring list are contained 
uniformly through the portfolio 

1 - One point included in the scoring list is contained uniformly through 
the portfolio 

2 - Two points included in the scoring list are contained uniformly 
through the portfolio 

3 - Three points included in the scoring list are contained uniformly 
through the portfolio 

4 - Four points included in the scoring list are contained uniformly 
through the portfolio 

5 - Five points included in the scoring list are contained uniformly 
through the portfolio 

SCORING LIST 

a. Student records activities during the meetings 
b. Student records future activities that are going to be carried out 
c. Student records the completion or non completion of activities and/or 

with an assessment of them (e.g., why an activity was not carried 
out, or the satisfaction or dissatisfaction with a completed activity) 

d. Student mentions the benefits and/or drawbacks of the activities or 
meetings to the group andlor himselfherself 

e. Student presents an analytical progress report of how or why the 
activities benefitted and/or adversely affected the group (e.g., group 
dynamics) and themselves while carrying out the project 




