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Progress testing is an assessment tool for longitudinal measurement of increase in
knowledge of a specific group, €.g., students, which is well-known in medical education.
This article gives an overview of progress testing in veterinary education with a focus
on the progress test of the German-speaking countries. The “progress test veterinary
medicine” (PTT) was developed in 2013 as part of a project by the Competence
Centre for E-Learning, Didactics and Educational Research in Veterinary Medicine—a
project cooperation of all German-speaking institutes for veterinary medicine in Germany,
Austria, and Switzerland. After the end of the project, the PTT was still continued at six
locations, at each of the five German schools for veterinary medicine and additionally
in Austria. Further changes to the PTT platform and the analysis were carried out to
optimize the PTT for continuing to offer the test from 2017 to 2019. The PTT is an
interdisciplinary, formative electronic online test. It is taken annually and is composed
of 136 multiple-choice single best answer questions. In addition, a “don’t know” option
is given. The content of the PTT refers to the day 1 competencies described by
the European Association of Establishments for Veterinary Education. The platform
Q-Exam® Institutions (IQUL GmbH, Bergisch Gladbach, Germany) is used for creating
and administrating the PTT questions, the review processes and organizing of the online
question database. After compiling the test by means of a blueprint, the PTT file is made
available at every location. After the last PTT in 2018, the link to an evaluation was
sent to the students from four out of these six partner Universities. The 450 analyzed
questionnaires showed that the students mainly use the PTT to compare their individual
results with those of fellow students in the respective semester. To conclude our studly,
a checklist with our main findings for implementing progress testing was created.

Keywords: E-assessment, veterinary education, day 1 competencies, feedback instruments, curriculum
evaluation, longitudinal testing, electronic online test, multiple choice question (MCQ)
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FIGURE 1 | PTT workflow (Progress test veterinary medicine of the German-speaking countries).

TABLE 2 | Different settings for the PTT (since 2017).

University Platform for the test Platform for test analysis and Location Conditions of Test execution
execution releasing of results participation

1 Q-Examiner ® 1QuL |QuL GmbH Online externally Voluntary 2017, 2018, 2019
2 Q-Examiner ® 1QuL IQuL GmbH Online externally Voluntary 2017, 2018, 2019
3 Q-Examiner ® 1QuL IQuL GmbH Online externally Voluntary 2017, 2018, 2019
4 UCAN UCAN Online externally Voluntary 2018, 2019

5 ILIAS/UCAN ILIAS, manual post-processing and Online externally Voluntary 2017, 2019

releasing of results
6 LPLUS In-house development Online externally or internally ~ Voluntary 2017, 2018, 2019

in the E-Examination Centre

ILIAS, ILIAS open source e-Learning e.V. (Integriertes Lern-, Informations-, und Arbeitskooperations-System, Cologne, Germany); LPLUS (LPLUS GmbH, Bremen, Germany); Q-Examiner
® JQuL, Institute for Quality Management in Teaching an Training (Bergisch Gladbach, Germany); UCAN, Umbrella Consortium for Assessment Networks (Institut fur Kommunikations-

und Pr?fungsforschung GmbH, Heidelberg, Germany).

individual performance in a semester is additionally presented
and how the students performed in the PTT in relation to fellow
students in that semester (Figure 3). Finally, the average test
score of each semester is compared (Figure4). As from the
second participation in the PTT the students receive a conclusion
of their individual test results and in comparison to their semester
over the years (Figure 5). By means of this analysis, the students
realize their strengths and weaknesses and are compared to their
fellow students (8). Since 2017, an overview is sent automatically
to the deanery if Q-Examiner® is used. This includes the number
of participants in the last PTT but also over the years and an
overview of right (r) and wrong (w) answers and the “don’t
know” (?) option.

PTT Evaluation

The link to the evaluation of the last PTT in December 2018 was
sent to the students from four of the six partner Universities. The
evaluation was available from 15 May to 14 October 2019.

During this period, of the 567 students from four Universities
who opened the online survey, 450 of them completed the
questionnaires. The distribution of the participants over the
academic years is shown in Figure 6.

In December 2018, 336 of the respondents (74.67%) took part
in the PTT. The non-participants were allowed to give reasons for
not carrying out the test: 21 of the respondents (4.67%) indicated
alack of time, lack of interest or too much effort involved in carry
out the PTT and 19 students (4.22%) simply forgot to do the test.

Frontiers in Veterinary Science | www.frontiersin.org

August 2020 | Volume 7 | Article 559



Herrmann et al.

Progress Testing in Veterinary Education

Out of 136 questions you answered 136 questions. You solved 50 answers right (36.76 %). You
were allocated to the 5th semester of your university as comparative group (n=180).
Answers Individual result  Mean of compared semester
Test value (r-w) 16 18.45
Right (r) 50 (36.76 %) 52.32 (38.47 %)
Wrong (w) 34 (25.00 %) 33.87 (24.90 %)
38.24% Don't know (?) 52 (38.24 %) 47.84 (3517 %)
Not answered 0 (0 %) 1.91 (1.41 %)
=Right (r) =Wrong (w) Don‘t know (?)
Overview of individual test results
Number of Individual result Mean of compared semester
EAEVE module ;
questions (r-w) r w ? (r-w) r w ?
Basic subjects 20 4 8 4 8 2.1 7.55 5.44 5.62
Basic sciences 40 8 18 10 12 6.74 16.25 9.51 13.34
Clinical sciences 48 2 14 12 22 1.37 12.11 10.74  23.57
Food hygiene 8 -5 0 5 -0.49 1.46 1.95 3.49
Animal production 20 7 10 3 7 7.09 10.41 3.32 4.86
Analysis of EAEVE modules
Number of Individual result Mean of compared semester
Taxonomy level .
questions (r-w) r w ? (r-w) r w ?
Understand/apply 68 8 26 18 24 7.88 23.13 15.25  26.65
Remember 68 8 24 16 28 8.93 24.64 15.71 24.23
Analysis of taxonomy levels
FIGURE 2 | Individual total test result, exemplary presentation of a fifth-semester student; EAEVE, European Association of Establishments for Veterinary Education; r,
right answer; w, wrong answer; ?, “don’t know” option.

Eleven students (2.44%) did not participate in the PTT in 2018
because they were not informed about the PTT at that time or the
information given was unsatisfactory. In addition to those who
did not express any interest, seven students (1.56%) were busy
with revising for their exams. Four respondents (0.89%) specified
technical problems with their computer.
To the question if the students
previous PTTs, 11  respondents

had
(2.44%)

carried out
affirmed

carrying out the first test in December 2013. Forty-
one students (9.11%) participated in 2014, 79 (17.56%)
in 2015, 138 (30.67%) 2016 and 208 (46.22%)
in 2017.

For the evaluation, the PTT should be assessed with a
Likert scale (Figure7). The Chi’-test was chosen for the
non-parametric analysis to test the null hypothesis “There
is no association between the year of study and the form

in
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Individual result

FIGURE 3 | Knowledge profile divided into EAEVE (European Association of Establishments for Veterinary Education) modules and into taxonomy levels; exemplary
presentation of a fifth-semester student; r, right answer; w, wrong answer.

of responses.” For the following statements (Figure7) (p=0.5375), “I was able to identify my weaknesses.” (p =
this null hypothesis was accepted (p > 0.05): “The test 0.0939), “The PTT is a suitable feedback instrument.” (p
provides information about the state of my expertise” = 0.1088).
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FIGURE 4 | Level of knowledge of each semester, exemplary presentation of a fifth-semester student.

Individual test result (r-w) over the years

2018

EAEVE module 2013 2014 2015 2016 2017
Basic subjects 6 6 4 5 13
Basic sciences -1 1 27 8 17
Clinical sciences -7 3 6 5 19
Food hygiene -1 1 0 3 2
Animal production -3 -4 10 6 10

6
20
21

7

6

<+Right (own results)
=\Wrong (own results)
100
80
60

40

Results

20 —_

0

2013 2014 2015

-20

Test value r-w (own results)
*Don't know (own results)

Years

Current semester r-w (all students)

2016 2017 2018

Development of the individual test results per year in comparison to the mean test value (r-w) of the

compared semester

FIGURE 5 | Individual test result over the years (for the students also available as graphics) and progress display of individual results and compared semester,
exemplary presentation of an eleventh-semester student; r, right answer; w, wrong answer.

For the remaining three statements in Figure7, p-value
indicated a significant association (p < 0.05) and the null
hypothesis was rejected.

For the statement “The test provides information about my
increase in knowledge during the studies” p-value was 0.0006.
It was noticeable that significantly more students from the first
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FIGURE 6 | Evaluation: Distribution of the participants in the survey over the academic years (n = 450).

Studies
completed

The test provides information about the g 209,
The test provides information about my 0.44%
studies.”

2.00%

1.78%

The test results reflect my own 1-78%

The PTT is a suitable feedback "%

Do not agree at all m Do rather not agree

is not exactly 100%.

m Partly agree m Rather agree

et ity Speins

increase in knowledge during the

| was able to identify my strengths.*

| was able to identify my weaknesses.
il e

i 0
instrument. 34.44%

u Totally agree m | don't know

FIGURE 7 | Evaluation: Rating of the PTT (n = 450); PTT, Progress test veterinary medicine of the German-speaking countries. * = Due to correct rounding, the total

year of study answered with “T don’t know” (Cell Chi? = 12.001),
but this answer option was chosen significantly less by the fifth
year students (Cell Chi? = 3.9003). In year 4, a particularly large
number of students answered with “Do not agree” (Cell Chi? =
4.5966) and “Partly agree” (Cell Chi? = 3.3985).

For the statement “I was able to identify my strengths” p-value
was 0.0077. This time the second year of study chose the option
“I don’t know” significantly more often (Cell Chi?> = 4.1578).
On the other hand, a particularly large number of students in
the third year answered with “Partly agree” (Cell Chi? = 7.188)
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and the fourth year of study was again found to select “Do not
agree” significantly more often (Cell Chi? = 2.9841). In contrast
to the above statement, the option “Partly agree” was chosen
significantly less often in the fourth year of study (Cell Chi?
= 3.529).

For the statement “The test results reflect my own estimation”
p-value was 0.0476.

Here significantly more first year students agreed with this
statement (Cell Chi? = 2.1943) and significantly less chose the
option “Partly agree” (Cell Chi? = 3.9653).

It was noticeable in the second year of study that significantly
more students chose “I don’t know” (Cell Chi? = 3.6452), but
also here significantly fewer students voted “Partly agree” (Cell
Chi? = 2.125).

The fourth year of study—as in the first statement—again
chose significantly more often “Do not agree” (Cell Chi? =
2.6594) and “Partly agree” (Cell Chi> = 2.0956) and the 5th
year of study also voted conspicuously more often for the option
“Partly agree” (Cell Chi? = 2.4492).

Later in the evaluation the reasons for participating in the PTT
were identified (Figure 8). For this question the null hypothesis
was also accepted (p = 0.0835).

(14), serving as management (1) or comparative tool for
curricula (3)], our study has been shown that progress testing is
uncommon in European veterinary medical education. However,
PTs involve time and effort so a cooperation in implementing and
performance as in German-speaking countries can be a solution.

The PTT was carried out as part of a research project at
the outset. This project finished in 2016, but progress testing
was so convincing that it was still used in German-speaking
countries afterwards. The initial aim of progress testing was to
implement a suitable feedback instrument for students to support
self-directed learning and to improve the quality of training in
veterinary medicine.

TABLE 3 | (A) Evaluation: Satisfaction with the given feedback opportunities in the
studies (n = 450) and (B) comments (n = 45).

Number of participants

n %

(A) Are you satisfied with the given feedback opportunities during
the studies regarding your own performance? (n = 450)

Yes 192 42.67%
Student satisfaction regarding feedback opportunities during  py 1y saisfied 160 35.56%
studies is shown in Table 3A. Thereby, an option for comments 38 8.44%
was given (Table 3B). Here, no association between the year of | ;. know 60 13.33%
study and the answers to the feedback opportunities could be (B) Comments (n = 45)
deteFteclll (P : 0'59(;14)' Ked if th 1 q . Comments about the PTT
' Flllna y, t ePEIEI; etnts ];vere ats; e 21 1t eyT};l fmne to i%artlczlpege - Appreciation of the PTT 8 17.78%
in the next in December 2019. This was affrmed by b ovneray meaningtu 10 22.22%
347 respondents (77.11%); only 16 students (3.56%) refused N )
. . K - Preclinical years demotivated, PTT not 7 15.56%
to participate further. For fifty participants (11.11%), they will meaningful yet
have completed their studies by then. Thirty-seven respondents - No sustainable knowledge 5 11.11%
(8.22%) selected the “I don’t know” option. Comments about the studies
- Request for more feedback from the 8 17.78%
DISCUSSION lecturers
- Teach more interdisciplinary relations 3 6.67%
Though PTs offer many possibilities [e.g., showing spontaneously - More professional relevancy 2 4.44%
accessible knowledge (1), measuring the increase in knowledge - Inadequate grading system 2 4.44%
What is your biggest motivation to participate in the PTT?
0 10 20 30 40 50 60
My fellow students participate as well.
My fellow students suggested the PTT.
| want to compare my own performance with my semester. 52.44 = Number of

| want to receive feedback about my strengths.
| want to receive feedback about my weaknesses.

| need elective subjects.*

the TiHo had the option “I need elective subjects”.

| don't know. _ 10.44
I

FIGURE 8 | Evaluation: Reasons for participating in the PTT (Progress test veterinary medicine of the German-speaking countries) (1 = 450). * = Only students from

participants (%)

14.00
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The results of the survey show that the participation of
surveyed students in the PTT had risen continuously since its
implementation in 2013. This underlines that students have
accepted this feedback tool. The main reason for the students to
participate in the test was to compare their own performance with
fellow students in their semester (Figure 8), which is in contrast
to another study showing that students use PTs to measure their
increase in knowledge (14). Especially students of the fourth
year of current study rejected the statement that the PTT was
useful to detect their increase in knowledge (Cell Chi* “Do not
agree” = 4.5966 and “Partly agree” = 3.3985). The first year
of study was strikingly unsure about this statement (Cell Chi?
“I don’t know” = 12.001). However, the students particularly
agree that the PTT provides information about the state of
their expertise and the increase in knowledge during the study
(Figure 7).

Overall, it is particularly noticeable that the fourth year
of study generally takes a more negative attitude toward
the three statements with p < 0.05 than the remaining
years of study. Further studies would be needed to check
whether this effect also occurs in other cohorts and to explore
possible explanations.

Unfortunately, 14.00% replied that they only participated
in the PTT for taking mandatory points in elective
subjects (Figure 8). As only a single University had this
opportunity, it is remarkable that the need for elective
subjects is the second leading option for carrying out
the PTT.

The distribution of the participants in the survey showed a
remarkable small amount of respondents in the sixth year of
study (Figure 6). This can possibly be explained with the fact
that the final exams occur nearly simultaneously in the sixth year
of study.

Despite—or perhaps precisely because of—the digital age
some technical problems impeded a participation in the PTT,
since students missed technical support at home. In contrast
during electronic assessments in a lecture hall at University such
support is constantly available.

Figure 7 shows that more than 65% of the respondents
rather and totally agreed that the PTT provided information
about the state of expertise. Nearly 60% rather and totally
agreed that PTT provided information about their increase in
knowledge during the studies and that the PTT was a suitable
feedback instrument (Figure 7). Even though 15-20% of the

three quarters of the respondents planned to participate in a
forthcoming PTT.

As described in Table 2, all German-speaking Universities
participating in the PTT were using different settings for
the test execution as well for the analysis and releasing of
the results. This is disadvantageous because the analysis and
results have a poor comparability. Since the Universities did
not want any comparison among each other due to different
curricula, this problem was negligible. In addition, the variety
in the settings demonstrated that progress testing could be
introduced and performed individually and is independent from
any platforms.

Whether the PTT is a suitable measuring instrument
should still be examined more closely. Therefore, an
additional study is planned for a detailed analysis of the
PTT. According to (8), this study will clarify how the PTT
can also be used for quality management based on the
following questions:

. Isan increase in knowledge over the years detectable?

. Is the growth in knowledge dependent on the curriculum?

. Is there long-term knowledge internalization?

Are  the taxonomy levels  “remembering”

“understand/apply” at the same level?

. Which level of knowledge do the students achieve in
particular subjects?

. Are marker questions suitable for checking the test stability?

LN =

and

TABLE 4 | Checklist with key questions and tasks for implementing progress
testing after identifying the main goals (e.g., having a feedback instrument or
comparing old and new curricula).

1. Do you want to organize your PT in collaboration with partner Universities

or as a single University project?

Where do you want to collect the items? Do you need an examination

management platform?

. Do you want to perform your PT as a paper-based test or as an electronic
test?

. Decide which software you need to perform your PT and to evaluate the
results.

. Which content do you want to cover with your PT? Which content should
be the basis for your test blueprint to achieve a high test validity (31)?

. Which taxonomy level should the questions reach?

7. What should be the total number of questions and how many questions

do you want per subject to achieve good reliability?

2.

A . . - 3 8. Which question type do you want to use for your PT-single best answer
rESpondentS rephed that the PTT did not ldentlfy neither multiple-choice questions, true/false questions or any other question
their strengths nor their weaknesses the majority proved a type?
high acceptance of the PTT (Figure 7). In addition, about 9. Create the selection criteria for the questions.

. ) ' . ’
three quarters o f the respon. dents were partly satisfied and 10 How do you want to perform your formal review and review of content
A . . . . . 11. Which students or semesters should form the target group?
satisfied with the given feedback opportunities in the studies 15 ghoug participating in the PT be compulsory for students or on a
(Table 3A). voluntary basis? Should this depend on the University year?
Overall, the PTT as a feedback tool received a large 13. How often and at which time of year should the test take place?
acceptance over the years. Of course, also negative views on 14. How should the results and analysis have been recorded?
. o is?
the PTT exist (see Table3B). One reason for rejecting the Z' \I/DVhO_dShow(tjhhac\j’e ?Ccesfsﬂzo the lre§u|t§ alnz,a”alys'sh,
: . . Decide on the design of the analysis, including graphics
PTT c.ould be the assumption that a theoretical test was . Which export fle is necessary?
not suitable to examine practical know-how. Furthermore, the d. Determine working steps for the post review.
PTT could demotivate students from preclinical years because 15, Who should have access to the results? Which data should
their level of knowledge is small (4). Nevertheless, more than be published?
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Implementing progress testing involves a great deal of effort.
For this reason, a checklist for implementing progress testing is
included (Table 4).
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