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This article discusses score reporting in the context of computer-based assessment,
especially online language testing in academic environments. Score reporting,
understood as the communication of information about test results, is presented as an
essential element of operational test use, which is a component of the process of test
development. The article gives some consideration to the calculation of two types of
final results, i.e. arithmetic and weighted mean scores, and outlines an online testing
system, WebClass, where such results are obtained and reported automatically.
Moreover, examples are given of several score reports, such as individual single-
test reports and cumulative reports (summarising the results of all assessments) for
students, as well as cumulative group reports and reports summarising the results of
a selected test for teachers. Thanks to technology, score reports can be automatically
updated as soon as new responses are submitted by test takers.
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1. Introduction

The last two years have seen an increased level of interest in e-education, presumably
due in large measure to the transition from onsite to online classes brought about
by the COVID-19 pandemic. This interest is evidenced by numerous publications
dealing with the use of technology for language learning and teaching (e.g. Fuchs,
Hauck, Dooly, 2021; Liitge, Merse, 2021; Sendur, Koscinska, 2021), many which
focus specifically on various aspects of language testing and assessment in digital
environments (e.g. Isbell, Kremmel, 2020; Soproni, 2020; Bahari, 2021; Garcia
Laborda, Fernandez Alvarez, 2021). Admittedly, the sudden switch to web-based
assessment that recently occurred in formal teaching contexts in many countries,
including Poland, was not made at the discretion of teachers and learners, but rather
resulted from pandemic restrictions imposed on educational institutions. On the
other hand, it is worth pointing out that computer-based testing (CBT) in general
and web-based testing (WBT) in particular have long been recognized as having
some clear advantages over paper-based testing (PBT). Accordingly, the choice of
CBT does not need to be a necessary evil (Malec, 2020).

An oft-cited advantage of CBT is the provision of accurate score reporting
(Brown, 2016), which includes, but is not limited to, “a summary of the points
scored” (Romaniuk, Lukasiewicz-Wieleba, 2021, p. 26). However, somewhat
surprisingly, academic teachers surveyed by Klimowicz (2020) failed to mention
score reporting as a benefit of online assessment. This may be because of the fact
that the assessment tools which are commonly used for testing do not allow teachers
to take full advantage of the possibilities afforded by technology. For example,
online tests and quizzes are often created and administered using Microsoft Forms
or Google Forms (Kita, 2021), yet the usefulness of score reports provided by
tools of this kind is fairly limited, unless we only need basic information about
the number of points scored on each individual assessment. An arguably better
solution is to use a learning management system (LMS), such as Google Classroom
or Moodle, which offers gradebooks allowing educators to record and manage
students’ grades. This article discusses another LMS, namely WebClass (webclass.
co), where individual and group score reports can be generated for the assessments
administered in a period of study.
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2. Score reporting as a (sub)component of test development

Test development can be conceptualized as a cyclical process consisting of four
major components, each of which is associated with a range of activities (Malec,
2018; see also Lane, Raymond, Haladyna, Downing, 2016). These components
include design (making plans for the test and drawing up a list of specifications),
production (writing tasks or items and compiling the test), operational use (using
the test for its intended purposes), and evaluation (assessing the quality of the test
and individual items). Reporting test scores is part of the third component, along
with test administration, scoring, and decision making. It can thus be viewed as
a subcomponent of operational test use.

In summative assessment, score reporting and decision making are closely
linked because test scores provide the basis for making inferences and decisions
about the test takers. This means, to some extent at least, that by reporting test
results we also report test-based decisions. In classroom settings, whether online
or onsite, a variety of classification decisions can be made, the most basic of which
are ‘master’ (pass) and ‘non-master’ (fail). It should be added that those decisions
are rarely based on raw scores. Instead, the points obtained are often converted into
percentages, percentiles, or standardized scores. Moreover, using a reliability or
dependability estimate, the standard error of measurement (SEM) can be calculated,
either for relative or for absolute decisions (e.g. Bachman, 2004). The value of the
SEM can then be used to obtain a confidence interval (Cl), i.e. a score range within
which the test taker’s true score or domain score is likely to fall with a specific
degree of probability. In classroom contexts, the SEM and Cl may be useful when
we need to make decisions on the basis of a specific cut-score (e.g. the pass/fail
boundary). For example, some test results below a given pass mark may still be
within a specific Cl, and therefore non-mastery decisions based solely on such
results will not be fully justified. In fact, Brown and Hudson (2002) recommend
that borderline test takers be given additional assessments in order to obtain further
evidence in support of the classification decisions.

Alltherequired calculations as well as decisions regarding score interpretations
are followed by reports of the results. These are of various types, depending on the
situation (Carr, 2011). For example, reports may be intended either for individuals
or for groups of students. They may be either digital or paper-based. A variety
of information can be included in a score report (Zenisky, Hambleton, 2016; see
also Deng, Yoo, 2009, for a bibliography of resources for reporting test scores).
Generally speaking, reports may include both descriptive elements and performance
indicators. Descriptive elements contain information about the test (such as name,
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date, purpose, and the like) as well as details identifying the group or individual
for which the report is intended. Performance indicators, on the other hand, may
include summative results, grades, pass-fail decisions (along with a cut-score),
performance-level descriptions, as well as formative or diagnostic information.
Summative results are usually test scores, the basic types of which are raw and
transformed scores. The latter include weighted scores, percentages, percentiles,
stanines, as well as standardized scores such as z-scores or T-scores (more on these
can be found in, e.g., Brown, 1996).

2.1. Calculating final results

Reports compiled at the end of a semester or some other period of study typically
give information about the scores obtained on all the assessments administered as
well as a final result in the form of an average score (which provides the basis for the
final grade).! In school contexts, two types of average scores are commonly used,
namely arithmetic and weighted means.

The arithmetic mean is calculated by adding up all the scores (placed on
the same scale, e.g. percentage correct) and dividing the result by the number of
assessments. This type of mean assumes that every assessment contributes equally
to the final result. The use of the weighted mean, by contrast, is predicated on the
assumption that certain tests and assessments are worth more than others and should
be given priority. The particular weights (in the form of multipliers or percentages)
can be pre-established by test developers, and regarded as fixed and unrelated to test
length (the number of points to score). However, it is also possible to implement
a different procedure, one which assumes that the weights are potentially variable
and dependent on the maximum possible scores. More precisely, the weights can
be computed for each assessment by working out the highest possible aggregate
score (i.e. maximum score on all the assessments taken together) and calculating the
proportion (or percentage) that each particular maximum contributes to the aggregate
maximum. With the help of technology, the whole procedure can be automated and
a score reporting system can easily adjust the weights every time a new assessment
is added to the dataset. By way of illustration, Table 1 presents examples of three
tests for which the weights have been obtained using the procedure in question.
Each particular weight is a reflection of the test’s importance. As can be seen in
Table 1, the weights correlate with the maximum possible scores on the tests.

' Similarly, when a single test or exam consists of several components (e.g. grammar, vocabulary,

reading), the final result is often a mean of all the individual component scores.
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Table 1. Test weighting determined on the basis of the maximum possible score

Assessment Max Aggregate Max Weight
Test 1 10 17%
Test 2 20 60 33%
Test 3 30 50%

The next step is to obtain the weighted mean score for a particular student,
1.e. the final result of all the assessments taken together. The calculation involves
multiplying the student’s test scores by the respective weights and then adding up
the products. It is worthy of note that the weighted-mean approach to calculating the
final result is, in effect, like treating the individual tests as subtests or components of
one larger test.

Furthermore, the weighted mean pass mark, which may be required for the
final grade, can be computed in a similar manner. For example, suppose we have the
following two tests:

Table 2. Data for the calculation of the weighted mean pass mark (Set 1)

Max Pass Mark Weight
Test 1 20 14 (70%) 25%
Test 2 60 18 (30%) 75%

The weights for the tests in Table 2 have been obtained using the procedure
illustrated in Table 1. Now, if we multiply each percentage pass mark by a factor
representing the weight of the respective test, and then sum the products, we get the
following result:

70% x 0.25+ 30% x 0.75 = 17.5% + 22.5% = 40%

Thus, the weighted mean pass mark for these two tests taken together is
40%. As mentioned above, this approach is tantamount to treating the two tests as
components of one larger test. Therefore, we can also obtain the overall percentage
pass mark by summing the individual cut-scores (expressed in points), dividing the
result by the aggregate score, and then multiplying by 100:

14+ 18

32
- = — = = 0
20560 X100 30 X100 =0.40x 100 = 40%

Interestingly, if we swap the two tests’ pass marks, we obtain a completely
different weighted mean pass mark. Consider the data in Table 3:
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Table 3. Data for the calculation of the weighted mean pass mark (Set 2)

Max Pass Mark Weight
Test 1 20 6 (30%) 25%
Test 2 60 42 (70%) 75%

Using the second procedure given above, we can obtain the weighted mean
pass mark for the data in Table 3:

6+ 42 100 =28 4100 =0 .60x 100 = 60%
20 +6 0 ~ 80 o - ou

Clearly, the larger test (with more points to score) has a greater impact on the
weighted mean pass mark. By way of comparison, the arithmetic mean of the pass
marks on the two tests in Table 2 and Table 3 would in both cases be the same:

(70% + 30%)= 2= 50%

It should be pointed out that if we treat the two tests as independent measures
of equal importance, we should take the arithmetic-mean approach.

Some of the above calculations would be slightly more straightforward if
all of the assessments had the same pass mark. In such a case, there would be no
difference between the arithmetic and weighted means of the individual pass marks.
Similarly, if each assessment had the same number of questions (and the same
maximum number of points to score), there would be no difference between the
arithmetic and weighted means of the total test scores.

3. Reporting test results on WebClass

This section looks at score reports on WebClass. The reports can be produced either
for each single test or cumulatively for all the tests administered in a specific time
period, which is typically one semester. Individual reports can be accessed by
students and teachers. For teachers, additionally, the system generates reports for
entire groups of learners as well as for tests, either with a summary of students’
scores or with the outcome of quantitative analysis (for test and item evaluation).
The reports are automatically updated every time new responses are submitted.
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3.1. WebClass

WebClass can be categorized as an academic LMS (cf. Foreman, 2018) incorporating
features such as learner management, communication, content authoring, and
assessment. It has recently been utilised primarily as an online assessment tool to
develop web-based language tests for university and secondary school learners
(Malec, Malec, 2021). The testing component of the platform can be used to create
tests and quizzes of various types (including selected- and constructed-response
items as well as extended-response tasks), administer them to groups of students,
monitor the test-taking process, mark the responses automatically (but with
a possibility of verifying and overriding the scoring), provide feedback to the test
takers, analyse tests and items statistically, store items in item pools and then reuse
them with the aid of a test generator or by importing them into existing tests (further
details can be found in Malec, 2018). The next two sections expand on how the
system reports results to students and teachers.

3.2. Reports for students

Students can access individual single-test reports after submitting their responses,
assuming that the teacher or test administrator has activated the relevant setting in
the test manager. With multiple submissions of the same test, a separate report is
available for each set of responses. The reports begin with basic information about
the test and points scored, followed by the test itself, i.e. the test items, the student’s
responses, automatic corrections displayed in speech bubbles (in the case of limited-
production items, e.g. gap-filling, scored against a key), additional formative
information in the form of teacher’s comments provided as general and answer-
specific feedback, as well as item scores. The entire report is similar to a traditional
paper-based test marked by a teacher (see Figure 1).
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Results and Feedback Test grade: +4

Date: 2021-12-16 09:29:36 Max: 20 Cut-score: 12.0 Your score: 17 (85.0%)
Completed in: 12 min. 6 5. Not bad at all ;)

Fill the gaps (FG)
Fill in each gap with one suitable word.
1. Dan was chatting over coffee with his sister in the office. 1
2. On roads the new armoured vehicle can reach speeds  ##w -’.\’,’. excess of 60 mph with ease. 0
0 in excess of — more than
3. The story is told  through the eyes of a man who travels from pole to pole on his own. 1
4, We worked late  at -‘-'i,“'. the night (= until very late at night) to make the necessary repairs. +0.5

@ at night (without the), and this does not mean ‘until...’

5. Last week | wandered off, rather against my better judgment, to kill a few hours at a thing called the Country Living Fair. 1

Figure 1. Part of an individual single-test report

Individual cumulative reports, on the other hand, summarize the results of all
the assessments hitherto administered. In addition, they include information about
the number of classes (or lessons) skipped and unexcused.> Moreover, the reports
show the outcome of self-assessment (see also Malec, 2015, on how students can
use the platform to self-evaluate their achievement of a set of learning objectives).
An example of such a report is given in Figure 2.

2 Teachers can access an attendance grid available for each registered group or class to keep track of
the learners’ absences. The number of classes skipped is then updated automatically in the reports.
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Classes skipped (unexcused): 1
Here are the results of your tests, quizzes, etc:

Include practice: (J

Assessment Max Pass Score Grade
Attendance 20 12.0 22.0(110.0%)
English at Work (MC) 5 3:0 5.0 (100.0%)
English at Work (FG) 5 3.0 5.0 (100.0%)
Kahoot! (Unit 1) 10 6.0 12.0 (120.0%) <
Unit 1 30 18.0 27.5 (91.7%) +4
Big Test 1 50 30.0 445 (89.0%) +4
Unit 2 20 120 15.0 (75.0%) +3
Presentation 20 12.0 18.8 (94.2%)
Unit 3 25 150 24.0 (96.0%)
Big Test 2 50 30.0 45.0 (90.0%) +4
Final 100 60.0 93.0 (93.0%) 5
Arithmetic mean: 96.3% 5
¥ Weighted mean: 93.1% 5
NOTE:
The smiling face means that bonus points have been awarded.
otpoRce: Yelaht Over:laIIStewclz:;onent ::;:ﬁnan:):::::ent ::;asl r:i:jt o
Teacher-administered assessments 95% 60.0% 57.0% 93.1% 88.4%
Self-assessment 5% 60.0% 3.0% 71.3% 3.6% S SR B

Figure 2. An individual cumulative report on WebClass

The main part of the report in Figure 2 is a tabulated summary of all the
teacher-administered assessments. Attendance can optionally be included in such
reports as a component of the overall result, and the precise number of points that
students can earn (as well as potential bonus points for having only a few or no
absences) can be determined in the settings. For each assessment, the table shows
the maximum possible score, the passing score (cut-score), the student’s result, and
the grade (based on teacher-defined score bands). The grades can be letters (e.g. A,
B, C), numbers (e.g. 1, 2, 3), or descriptors (e.g. excellent, very good, good). At the
bottom of this table, two means are given, arithmetic and weighted (calculated using
the procedures discussed in Section 2.1), and teachers can decide which one is more
appropriate for their purposes.

The last part of the report given in Figure 2 is a table that shows the final
result and grade, obtained on the basis of the student’s self-assessment score and
the mean of all the teacher-administered assessments (taken from the main table).
This result is calculated by applying weights (specified in the grade settings) given
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to these two broad components. However, since self-assessment is not an obligatory
constituent of the final result, the teacher may choose not to include it in the reports.
In such a case, the last row of the second table in the report is actually left empty,
and the results of self-assessment (if any) can be accessed in the teacher’s account
to be used as feedback on the student’s achievement of the learning objectives.

3.3. Reports for teachers

As mentioned above, several score reports are available to teachers. One of them
i1s a tabulated group report which compiles the results of all the assessments
administered to an entire class of students. An example of such a report is given in
Figure 3.

4 Practical Grammar (Gr. 1) Attendance: % Mean:  weighted
Name 1 2 3 4 5 6 Total Final Grade
1. Patryk Cieslak 120066 74| — |63|87| 774 | 617 | 766 | 4
2. Dobromit Jasiriski 120 x |74|71|75| - | 796 | 286 | 771 | 4
3. Daniela Jaworska (2) 100/ 6 | — |73|57|80| 75.0 | 763 | 75.1 | +3
4. Beata Kazmierczak 12076 | 55/~ lezlaalaag | 575 | 694 | +3
5. Heronim Koztowski 12090/ 88 gzzz‘;"go‘;,:"'ce 2 [ 793 925 5
6. Anatol Krawczyk 120/ 90 85J1L ‘1 | 76.7 | 866 | +4
7. Barbara Malinowska (2) 100/ 68| — [52|72|73| 686 | 500 | 677 | 3
8. Monika Marciniak (1) 110/ 76| — |65(57 (80| 74.2 | 462 | 72.8 | +3
9. Alicja Michalak (1) 110/88|74|73|60|83| 79.5 | 88.0 | 80.0
10. Teresa Szulc 12086 |68/80|60|73| 79.1 | 700 | 786 | 4
11. Wioletta Szymanska 120/78|48|83|63|70| 743 | 477 | 730 | +3
12. Ewa Tomaszewska (1) 110|/86| — |69|55|78| 775 | 80.2 | 776
Failed: 0

Figure 3. A cumulative score report for a group of students™

* For the purposes of this publication, the original names have been changed using a random
name generator.

Each row of the table displayed in a group report is a concise summary of
one student’s individual cumulative report (which can itself be accessed by clicking
the student’s name). In this case, however, only percentage scores are given. The
assessments are arranged in columns, and each of them is assigned a number in the
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header row. As can be seen in Figure 3, scores below the pass mark are displayed
in red. The table cells also provide links to the students’ individual single-test
reports, where the teacher can verify (and make changes to) the automated scoring.
Moreover, the report shows the number of unexcused absences (following the
names, in brackets). In addition, each column of the table (except for the first one)
has an associated tooltip which appears on mouse hover and shows some extra
information. Thus, the name of each assessment (and the relevant pass mark) shows
up over each numbered column (see an example in Figure 3). The tooltip for the
Total column gives information about the number of assessments assigned to each
student, the total number of test submissions, and the overall pass mark. The tooltips
for the Self and Final columns only show the respective pass marks. The tooltip for
the last column shows the cut-off percentage points for the grades.

The second type of score report available to teachers can be found in the test
monitoring panel, which comprises a summary of scores, grouped by schools and
classes of students. This report, illustrated in Figure 4, includes only those students
who have actually started a given test. Thanks to the fact that it is updated in real
time, the panel is primarily used to keep an eye on the test-taking process. Further
details, such as the time taken to complete the test, the date of submission, as well
as the responses, can be accessed by clicking the students’ names. Moreover, it
is possible to download files containing the students’ responses, their scores
(including individual item scores and total test scores), as well as entire tests marked
automatically (similar to individual single-test reports discussed in the previous
section).
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Relative clauses and conditionals
Time limit: 20 min. (change)
Pass: 60% (Cut-score: 18.0 points) Answers | Scores

PWSZ

Practical Grammar (Gr. 1) Download this class

1. Patryk Cieslak v 19.0 (63%) 3
2. Dobromit Jasinski @) [continue] (00:33) 22.5 (75%) +3
3. Daniela Jaworska v 17.0 (57%)

4. Beata Kazmierczak v 17.0 (57%)

5. Heronim Koztowski 2z (00:23) 26.5 (88%) +4
6. Anatol Krawczyk v 26.0 (87%) +4
7. Barbara Malinowska ='* (00:25) 21.5 (72%) +3
8. Monika Marciniak v 17.0 (57%) 2
9. Alicja Michalak v 18.0 (60%) 3
10. Teresa Szulc 2% (00:15) 18.0 (60%) 3
11. Wioletta Szymanska « 19.0 (63%) 3
12. Ewa Tomaszewska v 16.5 (55%) 2

Class mean: 19.8 (66%)

Practical Grammar (Gr. 2) Download this class

1. Anna Baran « 17.0 (57%) 2
2. Oliwer Duma v 18.0 (60%)

Figure 4. Part of a test monitoring panel with a summary of scores™

* For the purposes of this publication, the original names have been changed using a random
name generator.

Finally, reports summarising the results of various statistical analyses can be
accessed from the test monitoring panel (by clicking the ‘Analyze’ button shown
in Figure 4). These reports do not include any students’ names: they only provide
information about the performance of the individual test items (for item analysis)
and the test as a whole (for test evaluation). The details of statistical analysis are
rather beyond the scope of this article (see Malec, 2018, for more on that).
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4. Conclusions

Test scores are vitally important to all stakeholders, and for this reason
score reporting is widely acknowledged as a crucial element of the process of
test development. In online education, where technology is used as a means of
communication between teachers and learners, appropriate use of digital tools is
essential to the provision of accurate and up-to-date information about the students’
performance on tests and assessments. Technology should also be seen as a valuable
aid because without its assistance many of the activities involved in score reporting
would be very time consuming. Moreover, as is often pointed out, humans are prone
to making inadvertent errors, due to fatigue, by accident or oversight.

While score reports may be of various kinds, this article concentrated on those
which are most likely to be useful in academic contexts, where test scores constitute
the basis for making inferences and decisions about the test takers. In the second
part of the paper, WebClass has been presented as an online tool which integrates
into one all-round system all of the components of test development, including
score reporting. It is worth adding that the reports generated on the platform may
also include the results of assessments administered elsewhere (cf. the assessment
called ‘Presentation’ in Figure 2), in which case the scores can be entered manually
by the teacher. Thanks to this, no other score calculators are needed and, if used
appropriately, the platform alone is capable of correctly working out the final
semester results (with grades) and reporting them to both teachers and students.
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