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Objective. To document teaching evaluation practices in colleges and schools of pharmacy.
Methods. A 51-item questionnaire was developed based on the instrument used in a previous study
with modifications made to address changes in pharmacy education. An online survey service was used
to distribute the electronic questionnaire to the deans of 98 colleges and schools of pharmacy in the
United States.

Results. Completed surveys were received from 89 colleges and schools of pharmacy. All colleges/
schools administered student evaluations of classroom and experiential teaching. Faculty peer evalu-
ation of classroom teaching was used by 66% of colleges/schools. Use of other evaluation methods had
increased over the previous decade, including use of formalized self-appraisal of teaching, review of
teaching portfolios, interviews with samples of students, and review by teaching experts. While the
majority (55%) of colleges/schools administered classroom teaching evaluations at or near the con-
clusion of a course, 38% administered them at the midpoint and/or conclusion of a faculty member’s
teaching within a team-taught course. Completion of an online evaluation form was the most common
method used for evaluation of classroom (54%) and experiential teaching (72%).

Conclusion. Teaching evaluation methods used in colleges and schools of pharmacy expanded from
1996 to 2007 to include more evaluation of experiential teaching, review by peers, formalized self-
appraisal of teaching, review of teaching portfolios, interviews with samples of students, review by
teaching experts, and evaluation by alumni. Procedures for conducting student evaluations of teaching

have adapted to address changes in curriculum delivery and technology.
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INTRODUCTION

In 1998 an investigation of practices used to evaluate
teaching in schools of pharmacy was conducted,' and the
results were compared to a similar study conducted 20
years previously.> At 100% of the responding colleges
and schools, students evaluated classroom teaching, and
at 96% of the colleges and schools, students evaluated
experiential teaching.' At 50% of the colleges and schools,
faculty peers evaluated classroom teaching, and at 13%
faculty peers evaluated experiential teaching. Other eval-
uation methods, including self-appraisal, evaluation by
alumni, portfolio review, interviewing samples of students,
and review by teaching experts were rarely used.'

Since the 1998 report, 9 studies addressing various
aspects of teaching evaluation have appeared in the phar-
macy education literature. One study measured pharmacy
student opinions at 1 school of pharmacy regarding the
usefulness of the classroom teaching evaluation instru-

Corresponding Author: Candace W. Barnett, 3001 Mercer
University Dr., Atlanta GA 30341. Tel: 678-547-6383.
Fax: 678-547-6315. E-mail: Barnett_C@Mercer.edu

ment employed. Students reported they completed the
instrument in an honest fashion but were cynical about
whether the instrument was associated with faculty ac-
countability or changes.’

Three studies examined Web-based online evalua-
tions and compared them to traditional paper evaluations.
The online methodology was associated with favorable
response rates*® more student open-ended comments
than the traditional method*® favorable student attitudes™
and favorable faculty attitudes.*®

Students at 1 college of pharmacy scored teaching
performance lower in courses where lectures were deliv-
ered by interactive videoconferencing compared to scores
in courses where live presentations were given.’ The au-
thors recommended this finding be considered when
assessing teaching effectiveness.

Another study documented a correlation between stu-
dents’ grade expectations for a course and mean evalua-
tion scores for the course. Because of this finding, the
authors questioned use of student evaluations as the main
criterion used in performance reviews, teaching awards,
and promotion and tenure decisions.®
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Several subsequent articles provided support for the
use of supplemental methods to evaluate teaching.”'' A
study compared the results of traditional student evalua-
tions of classroom teaching with those of faculty self-
evaluation and with the results of evaluations by smaller
representative subsets of students at a school of pharmacy.
The similarities in ratings supported continued use of these
evaluation methods.” Two other studies found instructors
and assessors had positive attitudes toward and perceptions
of the peer review systems at their respective schools.'*!!

This article provides an update on contemporary
practices used to evaluate teaching in colleges and
schools of pharmacy. With regard to teaching, informa-
tion was collected about (1) evaluation methods including
student evaluations, peer evaluations and other methods;
(2) use of evaluation results; (3) procedures used for con-
ducting or administering evaluations; and (4) evaluation
instruments.

METHODS

A 51-item questionnaire was modeled after one used
in a similar study conducted 10 years previously. Updates
were made to reflect changes in pharmacy education, in-
cluding distance learning and other uses of technology.'
Content domain was addressed by a review of the litera-
ture to ensure the questionnaire items covered areas iden-
tified as important to teaching evaluation practices.
Content validity was judged by several pharmacy educa-
tors who reviewed the survey instrument to determine
whether the items adequately represented the content uni-
verse. Based upon their recommendations, some items
were edited. The project was reviewed and approved by
the University’s Institutional Review Board for Human
Subjects Research.

Using Survey Monkey (Surveymonkey.com Corpo-
ration, Portland, OR), a Web-based survey software pro-
gram, the questionnaire was distributed electronically in
2007 to deans of 98 colleges and schools of pharmacy,
regular and affiliate AACP institutional members that had
a doctor of pharmacy (PharmD) class enrolled in fall
2006. Four subsequent electronic mailings were made
to nonrespondents. Analyses were conducted using the
same online survey software and included simple descrip-
tive statistics. New pharmacy schools that had not
yet offered advanced pharmacy practice experiences
(APPEs) were excluded from analyses of items related
to experiential teaching on APPEs.

RESULTS

Of the 89 (91%) responses received, 53 were from
public colleges/schools and 36 from private colleges/
schools. The colleges/schools that responded had been

in existence a mean of 70.1 = 50.3 years, with a median
of 78.5 years and a range of 2 to 187 years. The majority
of the questionnaires were completed by either an assis-
tant or associate dean (52%) or a dean (34%). The remain-
ing responders included chairs of assessment committees
(7%), department chairs (2%), curriculum committee
chairs (2%), and regular faculty members (2%).

Evaluation Methods

All of the responding schools employed student eval-
uation of classroom teaching. At the 83 colleges/schools
offering APPEs, students also evaluated the experiential
teaching provided by APPE preceptors (Table 1). Faculty
peer evaluation of classroom teaching took place at 59
(66%) of the responding schools, representing a 16% in-
crease from the 50% reported 10 years earlier. Fifteen
(18%) schools employed faculty peer review for evalua-
tion of experiential teaching on APPEs, a 6% increase
from the 13% reported a decade earlier (Table 1).

Use of evaluation methods other than evaluation by
students has undergone a marked increase over the last
decade. Formalized self-appraisal of teaching was used
by 44 (49%) of the responding colleges/schools, a 32%
increase in use since the prior study. Review of teaching
portfolios was used by 28 (32%) of the colleges/schools,
a 31% increase. Interviews with samples of students oc-
curred at 26 (29%) of the colleges/schools, a 28% in-
crease. Reviews by teaching experts were conducted at
19 (21%) of'the colleges/schools, a 20% increase. Alumni
evaluated teaching at 9 (10%) of the schools, a 7% in-
crease (Table 1).

The percentages of the 89 colleges/schools that eval-
uated the following groups of faculty members were:
tenure track, 91%; non-tenure track, 93%; basic/pharma-
ceutical sciences, 98%; social and administrative sci-
ences, 96%; pharmacy practice, 98%; paid part-time
faculty members, 81%; volunteer faculty members,
55%; and adjunct faculty members, 63%.

Use of Evaluation Results
Self-improvement/development was the most fre-
quently reported use of evaluation results from each
method of teaching evaluation, with the exception of eval-
uation by alumni (Table 2). Other primary uses (uses
reported by greater than 50% of respondents) of student
evaluations of teaching included promotion, tenure, and
merit salary increases. Promotion and tenure decisions
were primary uses of the results from peer evaluation of
classroom teaching, peer evaluation of experiential teach-
ing on APPEs, formalized self-appraisal of teaching, and
review of teaching portfolios. Interviews with samples of
students and evaluations by alumni were primarily used
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Table 1. Comparison of Teaching Evaluation Methods Used in Colleges and Schools of Pharmacy Between 1996 and 2007

Method 1996 Data, No. (%)? 2007 Data, No. (%)
Evaluation by students

of classroom teaching 72 (100) 89 (100)

of experiential teaching on APPEs 69 (96) 83 (100)b
Evaluation by peers

of classroom teaching 36 (50) 59 (66)

of experiential teaching on APPEs 9 (13) 15 (18)b
Formalized self-appraisal of teaching 12 (17) 44 (49)
Review of teaching portfolios 1(1) 28 (32)
Interviews with samples of students 1(1) 26 (29)
Review by teaching experts 1(1) 19 (21)
Evaluation by alumni 2(3) 9 (10)

Abbreviations: APPE = advanced pharmacy practice experiences
“Data collected in a previous study' and reported here for comparison purposes.
POf the respondents, 6 had not yet offered advanced practice experiences and were excluded from the analysis of this item, which was based on

an n of 83.

for curriculum decisions. Promotion was a primary use of

reviews by teaching experts.

classroom teaching is given in Table 3. Atall colleges and
schools, student evaluation of classroom teaching was
mandatory for faculty members. Furthermore, these eval-

Procedures for Evaluation by Students

Table 2. Use of Results from Evaluation of Teaching in Colleges and Schools of Pharmacy

uations were administered in all required classroom
Classroom teaching. A detailed description of the courses and the vast majority (89%) of elective courses.
procedures used for administering student evaluations of At 48% of the colleges/schools, students evaluated

Use of Results, No. (%)

Assignment of

Self- Teaching
Type of Faculty improvement/ Promotion Tenure Merit Salary Responsi- Curriculum
Evaluation Develop-ment  Decisions Decisions Increases bilities Decisions
Students (classroom
teaching), n = 90 87 (98) 82 (92) 75 (84) 67 (75) 35(39) 25(39)
Students (experiential 78 (94) 68 (82) 55 (66) 51(61) 27 (33) 24 (29)
teaching), n=83
Peers (classroom 52 (88) 42 (71) 39 (66) 22 (37) 17 (29) 12 (20)
teaching), n=59
Peers (experiential 12 (80) 11(73) 10 (67) 5(33) 2 (13) 2 (13)
teaching on APPEs),
n=15
Formalized self- 44 (100) 34 (77) 30 (68) 16 (36) 8 (18) 7 (16)
appraisal of teaching,
n=44
Review of teaching 27 (96) 23 (82) 21 (75) 9(32) 4(14) 2(7)
portfolios, n=28
Interviews with samples of 21 (81) 8 (31) 7(27) 2(8) 5(19) 21 (81)
students, n=26
Review by teaching 19 (100) 10 (53) 8 (42) 1(5) 5(26) 4(21)
experts, n=19
Alumni, n =9 6 (67) 2 (22) 2 (22) 0 (0) 0 (0) 9 (100)

Abbreviations: APPE = advanced pharmacy practice experience(s)
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Table 3. Procedural Characteristics for Administering Student Evaluations of Teaching in Colleges and

Schools of Pharmacy

Student Evaluation of:

Classroom Experiential
Teaching Teaching on APPEs
(N'=89), (N=83),
Characteristic No. (%) No. (%)
Mandatory for faculty/preceptors
Yes 89 (100) 83 (100)
No 0(0) 0(0)
Course/APPE in which administered
Required courses/APPEs 89 (100) 83 (100)
Elective courses/APPEs 79 (89) 79 (95)
Varies at faculty discretion 7(8) 0(0)
Varies by rank of faculty 6(7) 0 (0)
Frequency”
A specified number of times per year 6(7) 0(0)
Per course/rotation: Each time a faculty member 20 (23) 81 (100)
“teaches in” /’takes students on” a required
course/APPE
Per course/rotation: Each time a faculty member 43 (48) 79 (98)
“teaches in”/ “takes students on” a required and
elective course/APPE
Varies by faculty discretion 2(2) 0(0)
Varies by number of hours a faculty is teaching 12 (14) 0(0)
Varies by rank of faculty 4(5) 0(0)
Timing of evaluation®
Conclusion of faculty member’s teaching 31 (35) N/A
Midpoint and conclusion of faculty member’s 3(3) 1(1)
teaching/APPE
Near conclusion of course/APPE 16 (18) 0 (0)
At conclusion of course/APPE 33 (37) 81(99)
Discretion of faculty/preceptor 6(7) 1(1)
Multiple faculty team teaching®
Faculty teaching evaluated separately 81(92) N/A
Faculty teaching evaluated collectively 7(8) N/A
Completion method®
On-line via computer 48 (54) 59 (72)
By hand 35(39) 23 (28)
In-class response system 1(1) N/A
Combination of the above 5(6) 0(0)
Mandatory for students to complete®
Yes 18 (20) 61 (74)
No 71 (80) 21 (26)
Students required to provide name or identifier”
Yes 5(6) 28 (34)
No 83 (94) 54 (66)

Abbreviations: APPE = Advanced Pharmacy Practice Experience(s)

“Number of responses for this item was less than the total N.

a faculty member’s classroom teaching yearly within
each required and elective course the faculty member
taught. At the remaining colleges/schools, the frequency
with which student evaluations of classroom teaching
were conducted varied depending on 1 or more of the
following factors: a specified number of evaluations that
could be conducted per year, whether the course was re-
quired, at the faculty’s discretion, hours taught by the
faculty member teaching the course, and rank of the fac-
ulty member teaching the course.

The majority (55%) of colleges/schools conducted stu-
dent evaluations of classroom teaching at or near the con-
clusion of the course. Another 35% conducted them at the
conclusion of a faculty member’s teaching within a team-

taught course. A few (3%) colleges/schools conducted an
evaluation at both the midpoint and conclusion of a faculty
member’s teaching within a team taught course, while 7%
left the timing to the discretion of the faculty member. In
team taught courses, when the teaching of more than 1
faculty member was to be evaluated, separate forms for
each faculty member were used at the vast majority
(92.0%) of schools.

Atthe majority of colleges/schools, students completed
the classroom evaluations online via computer (54%) or by
hand (39%), but participation was not mandatory at 80% of
colleges/schools. Students at 94% of colleges/schools were
not required to provide their name or an identifying number
on the evaluation/survey instrument.
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Table 4 provides a description of the procedures used
for distributing the results of student evaluations of class-
room teaching. More colleges/schools retyped students’
written comments (54%) than distributed them in their
original form (47%). At most colleges/schools, classroom

teaching evaluation results were distributed to the faculty
member evaluated, department chairs, and deans (includ-
ing associate and assistant deans). Distribution occurred
at the conclusion of the academic term (ie, semester or
quarter in which the course was taught) in 76% of

Table 4. Procedural Characteristics for Distributing Student Evaluations of Teaching in Colleges and

Schools of Pharmacy

Student Evaluation of:

Classroom Experiential
Teaching Teaching on APPEs
(N =389), (N=83),
Characteristic No. (%) No. (%)
Processing of written comments
Retyped before distribution 38 (54) 29 (48)
Distributed in original form 33 (47) 32 (53)
Evaluation results distributed to>*
Faculty member/preceptor evaluated 87 (98) 69 (84)
Department chair or vice chair 81 (91) 49 (60)
Director/asst director of experiential education N/A 77 (94)
Dean/associate or assistant dean 62 (70) 26 (32)
Course coordinator 7 (8) N/A
Assessment director/committee/office 5 (6) 2(2)
Curriculum committee 4(5) 0(0)
Regional coordinator for experiential education N/A 1(1)
Faculty review committee 1(1) 0(0)
President/vice president 1(1) 0(0)
Publicly available 1 (1) 0(0)
Distribution of results occurs®
Conclusion of academic year only 0(0) 22 (27)
Conclusion of term that course/APPE is taught 67 (76) 28 (35)
Conclusion of course/APPE 20 (23) 29 (36)
Conclusion of faculty member’s teaching 1(1) N/A
After a specified number of evaluations completed 0(0) 1(1)
After graduation 0(0) 1 (1)
Type of cumulative comparison data for teaching
provided**
None 42 (47) 57 (70)
Entire didactic program /all APPEs, as applicable 21 (24) 19 (24)
Same department 18 (20) 0(0)
Same course/same type of APPE" 16 (18) 12 (15)
University norms 3(3) 0(0)
Vendor provided database of comparative schools 2(2) 0(0)
Same course levels (ie, same year in the curriculum) 1(1) 0(0)

Abbreviations: APPE = Advanced Pharmacy Practice Experience(s)

*Number of responses for this item was less than the total N.

°For this item, N = 89 for classroom teaching; N = 82 for experiential teaching.

¢ Respondents could select more than one response category.

%For this item N=89 for classroom teaching,; N=81 for experiential teaching.
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schools. Cumulative comparison data were not provided
by 47% of colleges/schools. The remaining colleges/
schools provided some comparison data, most commonly
aggregate data for the entire didactic program (24%) and
aggregate data for faculty members in the same depart-
ment (20%).

Experiential teaching. Procedures for the adminis-
tration and distribution of results of student evaluations of
experiential teaching are given in Tables 3 and 4. Student
evaluation of experiential teaching on APPEs was man-
datory for preceptors at all schools. At all schools, these
evaluations were administered in all required APPEs and
the vast majority (95%) of elective APPEs. At 98% of the
schools, students evaluated experiential teaching within
each required and elective APPE each time they were
offered. At the majority of schools, students completed
the evaluations at the conclusion of the APPE (99%)
using an online format (72%) and completing the evalu-
ation was mandatory (74%). While the majority (66%) of
colleges/schools did not require the students to provide
a name or identifier, 34% did require this information.
Slightly more schools distributed written comments in
their original form (53%) rather than retyping them
(48%). Evaluation results were distributed primarily to
the director of experiential education, the preceptor who
was evaluated, and the department chair. Distribution of
results occurred at the conclusion of the APPE (36%),
conclusion of the academic term (35%), or conclusion

of the academic year (27%). The majority (70%) of
schools did not distribute cumulative comparison data.

Distance education. Additional data collected but
not shown in Tables 3 and 4 pertained to distance educa-
tion. Twenty-four (27%) of the responding schools of-
fered a portion of their didactic program via distance
learning. Of these 24 schools, 20 (83%) utilized the same
forms and procedures for evaluating teaching that were
utilized in the on-site program.

Procedures for Evaluation by Peers

A detailed description of the procedures used for peer
evaluation of teaching is given in Table 5. At the majority
(62%) of colleges/schools that used faculty peer evaluation
of classroom teaching, evaluation was mandatory and oc-
curred yearly (54%). The colleges/schools utilized 1
(45%), 2 (47%), or 3 (8%) faculty reviewers, each of whom
conducted either 1 (79%) or 2 (21%) reviews of the faculty
peer being evaluated.

Peer review of experiential teaching on APPEs was
mandatory at a majority (67%) of the colleges/schools
that used this form of evaluation. The reviews were con-
ducted yearly at 44% of these colleges/schools. The
remaining colleges and schools peer reviewed faculty
members every 2 years (33%), 3 years (22%), or 6 years
(11%). Either 1 (67%) or 2 reviewers (33%) performed
the reviews. Each reviewer made either 1 (80%) or 2
(20%) visits.

Table 5. Procedural Characteristics for Peer Evaluation of Teaching in Colleges and Schools of Pharmacy

Peer evaluation of:

Characteristic Classroom Teaching (N=58), No. (%) Experiential Teaching on APPEs (N=15), No. (%)
Mandatory
Yes 36 (62) 10 (67)
No 22 (38) 5(33)
Frequency of reviews®
Every year 23 (54) 4 (44)
Every 2 years 8 (19) 3 (33)
Every 3 years 7 (16) 2 (22)
Every 4 years 1(2) 0
Every 5 years 3(7) 0
Every 6 years 1(2) 1(11)
Number of reviewers®
1 24 (45) 8 (67)
2 25 (47) 4 (33)
3 4 (8) 0
Number of reviews/visits per peer in year of evaluation®
1 review/visit 33 (79) 8 (80)
2 reviews/visits 9(21) 2 (20)

Abbreviations: APPE = advanced pharmacy practice experiences
*Number of responses for this item was less than the total N.
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Evaluation Instruments

Table 6 contains descriptive characteristics of the
instruments used for teaching evaluations. For student
evaluation of classroom teaching, most (46%) colleges/
schools developed their own instruments or used one that
was employed university-wide (33%). The instruments
contain closed-ended items (92%) and open-ended items
(70%) for evaluation of the faculty member and course,
which were divided into separate sections (54%), with an
area for general comments (75%). An ordinal response
rating scale was used by all colleges/schools.

The majority (70%) of colleges/schools had devel-
oped their own instruments for student evaluation of ex-
periential teaching on APPEs. Some (15%) had adopted

instruments from another college/school or acquired
instruments through participation in a consortium. The
instruments contain closed-ended items (90%) and
open-ended items (70%) for evaluation of both the pre-
ceptor and the experience; however, less than half
(47%) split them into separate sections. The majority of
colleges/schools provided an area for general comments
(64%). An ordinal response scale was used by all the
schools.

The majority (69%) of colleges/schools that used peer
evaluation of classroom teaching had developed their
own evaluation instruments. The instruments contained
both closed-ended items (59% of respondents) and open-
ended items (72% of respondents) for evaluation of the

Table 6. Descriptive Characteristics of Teaching Evaluation Instruments in Colleges and Schools of
Pharmacy

Student evaluation of: Peer evaluation of:

Experiential
Classroom  Experiential Classroom  Teaching on
Teaching Teaching Teaching APPEs
(N=89), (N=81), (N=58) (N=14),
Characteristic No. (%) No. (%) No. (%) No. (%)
Source®
Developed own 41 (46) 57 (70) 40 (69) 11 (85)
Adopted from another school or through 0 (0) 12 (15) 2(3) 0 (0)
consortium
University-wide 29 (33) 0 (0.) 9(16) 0(0)
Commercially developed 6 (7) 0 (0) 0(0) 0 (0)
Combination of above 13 (15) 12 (15) 7(12) 2(15)
Type of items®
Closed-ended 82 (92) 73 (90) 34 (59) 6 (43)
Open-ended 62 (70) 57 (70) 42 (72) 10 (71)
Instruments contained”
Items evaluating faculty/preceptor 75 (84) 60 (74) 35 (60) 6 (43)
Items evaluating course/experience 73 (82) 60 (74) 16 (28) 5(36)
Separate sections for faculty/preceptor, 48 (54) 38 (47) 7(12) 4 (29)
course/experience
Student self-assessment section 7 (8) 17 (21) 0(0) 0(0)
Area for general comments 67 (75) 52 (64) 37 (64) 10 (71)
Type of response scale™
Nominal 9 (10) 13 (16) 13 (34) 3(33)
Ordinal 89 (100) 81 (100) 38 (100) 8(89)
Behaviorally anchored 0(0) 0 (0) 0 (0) 0 (0)

Abbreviations: APPE = advanced pharmacy practice experiences

*Number of responses for this item was less than the total N.

b Respondents could select more than one response category.

‘For this item, N=89 for student evaluation of classroom teaching; N=81 for student evaluation of experiential teaching;
N=38 for peer revaluation of classroom teaching; N=9 for peer evaluation of experiential teaching.
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faculty member, and an area for general comments (64%).
All utilized an ordinal response scale.

Of colleges/schools that used peer evaluation of ex-
periential teaching on APPEs, the majority (85%) had
developed their own instruments. For 71% of colleges/
schools, the instruments contained open-ended items and
an area for general comments. Closed-ended items were
used by 43% and varied, with some focusing on the pre-
ceptor (43%) and others on the APPE experience (36%).
An ordinal response scale was used by the majority (89%)
of colleges/schools.

DISCUSSION

Recognition by colleges and schools of pharmacy of
the importance of assessment of faculty teaching perfor-
mance is evidenced by their full participation in student
evaluation of classroom and APPE teaching. The use of
methods that supplement student evaluations of teaching
may be viewed by those being evaluated as more valid than
using just one method. This may explain the dramatic in-
crease in the last decade in the use of faculty peer evalua-
tion of classroom teaching, formalized self-appraisal of
teaching, review of teaching portfolios, interviews with
samples of students, and review by teaching experts. Use
of peer review of experiential teaching has not grown as
significantly. This may be due to the additional time and
permission required for faculty reviewers to visit experi-
ential sites.

The increase in integrated courses taught by multiple
faculty members in pharmacy curricula explains the shift in
timing of classroom teaching evaluations from a focus on
conclusion of a course to a focus on each faculty member’s
teaching within a course. While completion of student eval-
uations by hand remains a common practice, the use of
computer technology for online completion is widespread
and the number of colleges and schools using this method
outnumbers those still using the handwritten method.

Limitations

The questionnaire was lengthy (51 items), and not all
respondents answered all questions. The data collection
method prevented collection and content analysis of ac-
tual teaching evaluation instruments. Methods used to
evaluate experiential teaching on introductory pharmacy
practice experiences were not assessed due to variability
in content and delivery of introductory pharmacy practice

experiences among colleges and schools, but warrants
future examination.

CONCLUSION

Methods for evaluating faculty teaching have broad-
ened in the last 10 years to include other approaches
in addition to traditional evaluations by students. Proce-
dures for administering student evaluations have been
adapted to address changes in curriculum delivery and
technology.
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