Education Assessment Mechanisms:
Developing a Handbook

Aoife Hawthorne

Integrated Science Program, Class of 2023, McMaster University

SUMMARY

Assessment-based teaching methods in higher education do not
accurately reflect student understanding (Gernsbacher, Soicher, and
Becker-Blease, 2020). Instructors often have little freedom in how they
teach, face issues such as large class sizes, and have few allocated
resources. In turn, students face ineffective and inaccurate assessments,
such as time- limited and standardized tests that depend on rote
memorization and fail to promote active learning. Drawing from literature
and personal anecdotes, this research aims to answer: What practices
and assessment schemes promote accurate assessment of student
understanding? This research is designed to provide realistic examples
for instructors to allow them to take control over their classrooms and
provide their students with more valuable and effective learning
experiences. My findings indicate that these methods will not only give
instructors more control over what they teach, but students will also
become engaged, active, and inspired interdisciplinary learners.
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INTRODUCTION

Integral to education, student learning has
long been a central topic in literature,
however, how student learning is assessed
has come to the forefront over the past
two decades (Geis, 1984). Charles
Goodhart’s (1975) sentiment rings true:
“When a measure becomes a target, it

ceases to be a good measure”. Targets lose
their validity when behaviours can be
adjusted to “game” this target. This
principle is seen in the context of education
in which instructors and students alike face
disparities in assessment methods and
marking schemes. This research aims to
answer the question: What practices and



assessment schemes promote the accurate
assessment of student understanding? I
analyzed the following: learning
mechanisms, assessment schemes, and
rubrics to understand how they may be
implemented to provide students and
instructors with more flexible teaching and
learning avenues.

MATERIALS AND METHODS

Pertinent to the scope of this research is the
identification of issues faced by instructors
and students. Using online journal articles
from 1984 to present-day, 1 was able to
analyze these issues and then decide which
pedagogical practices would be most
effective at aiding them. Determining
which methods to include was not a strict
process due to the preference of giving a
broader scope of as many teaching and
learning methods as possible.

Problems Faced by Instructors

Inequitable assessment schemes and
methods pose problems for both
instructors and students. This section
highlights those issues as they inform the
aims of this project. Instructors find it
difficult to assess subjective questions and
specific topics as it is difficult to be tested
accurately or fairly through a multiple-
choice (MC) item or timed assessment.
Furthermore, some students may be able
to correctly guess an MC without actually
knowing the answer to the question being
asked (Siegfried and Wauttke, 2019).
Instructors may not be aware that the
student happened to choose the correct
answer as opposed to utilizing skills to
reach the answer (Bush, 2001). Literature
indicates that male students tend to
outperform on MC items than females as
they are more competitive and are more
likely to guess as opposed to leaving the
question blank (Arthur and Everaert, 2012;
Siegfried and Wuttke, 2019). This leads to
disparities in student learning as there is no
way for instructors to know if or how their
students know and understand the
material.

MC item format is also quite restrictive for
instructors to interact with. In larger class
sizes, particularly common in higher

education settings, MCs are often the go-
to method of assessment due to their
“automatic and thus economic and
objective” abilities (Siegfried and Wuttke,
2019). MC tests are the most commonly
used assessment method in science
classrooms in higher education (Stanger-
Hall, 2017) as they act as quick and easy
ways to assess students’ recall of a
particular  topic, but  guaranteeing
solidified knowledge is difficult. Further,
these tests comprise the bulk of students’
course marks, so MCs may contribute to
artificially inflated or depressed marks due
to the abilities of the students at the
particular time they are written (Brown
and Abdulnabi, 2017).

These tests are also difficult to write.
Instructors find it challenging to write high
volumes of unique and effective MC items
(Rauschert, Yang, and Pigg, 2019).
Further, curriculum standards may not
translate to the learning objectives
required to write effective MC items,
leading to questions that require a student
to regurgitate information as opposed to
showing a full understanding of it
(Rauschert, Yang, and Pigg, 2019). It is
suggested that instructors be provided with
the proper resources to create effective
questions, such as learning the structure of
an MC item (see Figure 1).

Stem What is the correct term for a species that has more influence on
a community than you would expect, given its biomass?

Figure 1: Anatomy of a multiple-
choice question. The stem is the
base question or phrase, and the
choices are constituted of one
correct answer and two distracting

answers (Rauschert, Yang, and Pigg,
2019, p.3).

A.  Keystone species
B. Dominant species

C. Ecosystem engineer

Instructors utilize constructed response
(CR) items to assess in-depth topics. These
include application-based questions that
ask students to draw on multiple topics to
answer an open-ended question. A
drawback is that they require more time to



assess and provide adequate feedback
(Arthur and Everaert, 2012; Yeong, 2015).

Instructors also feel immense pressure to
teach content specific to reflect curriculum
standards. University-level courses have
less strict standards to adhere to, so there
i1s greater variation in testing styles and
content. Colloquially referred to as
“teaching to the test”, the process entails
instructors teaching students the right
content to satisfy testing standards and is
purposely done to ensure that students
receive top marks. Copp’s 2016 study
found that teaching to the test revealed
two aspects of consideration: grade level
taught and perceived pressure. Instructors
of higher grade levels face more pressure
when preparing their students for “high
stakes” exit exams to meet provincial
standards and graduation requirements
(Copp, 2016). Further, these instructors
will structure assessments in such a way
that the marks earned will affect students’
overall academic standing and ability to
graduate.

Problems Faced by Students

Students’ individual abilities outside of
content understanding and knowledge,
such as reflective and inquiry skills are
often ignored on timed assessments and
standardized tests due to their rigid
structures and lack of flexibility. In
particular, students face the pressure of
limited time. Some students may work
quickly and complete an assessment
within the allotted time, however, they will
perform poorly or not demonstrate an in-
depth understanding of the material.
Further, other students will struggle to
complete the timed assessment but will
demonstrate a thorough understanding of
the material in the portions they do
completely. (Bhattacharyya, Junot, and
Clark, 2013). One such counterargument
is that students should practice their time
management skills and “learn how to take
tests”, however, this discourages students
from truly learning and engaging with the
material. Conversely, time management
skills are poorly understood as traditional
assessments tend to place students in high-
pressure situations. This so-called “trade
off” is not worth missing out on the

deeper learning and interaction with
course content.

The format of timed assessments often
paints an inaccurate picture of student
knowledge. If tests are designed to
evaluate student learning and thus provide
them feedback for improving their
knowledge, introducing time constraints
and potentially poorly-written questions
can depress scores artificially (Brown and
Abdulnabi, 2017). In contrast, students
who guess the correct answers on MC
items are rewarded for the knowledge they
do not possess (Bush, 2001). Their final
scores will reflect that of a student who
supposedly has a great understanding of
the material, but they will not be accurate
nor reliable.

Timed and MC assessments tend not to
take into account variables that impact
student performance, such as emotional,
mental, and physical conditions (Boser,
2000). The only way to ensure validity in
MC tests is to create consistent testing
conditions (Bhattacharyya, Junot, and
Clark, 2013), though this is not possible
with students as personal factors are
dynamic and inexorable. Students’ poor
performance on one assessment can often
significantly depress their course mark
greatly. This leaves students feeling as
though they were not able to demonstrate
their knowledge and understanding of
course material, and instructors are left
wondering if they taught the material
effectively.

RESEARCH

This handbook compiles the multitude of
solutions to the problems outlined for
students and instructors. These solutions
allow instructors to take control over their
classrooms and offer students more
enriching learning experiences.

Inquiry-Based Learning

Inquiry-based learning (IBL) is defined as
a student-centered approach that allows
students to develop their understanding
through asking questions about particular
subjects (Attard, Berger, and Mackenzie,
2021). Through IBL, students are




encouraged to explore the world around
them, engaging with different materials,
asking big and small questions, and having
discussions to share ideas (Attard, Berger,
and Mackenzie, 2021). The goal is to make
students excited about education and enjoy
what they’re learning. Instructors should
focus less on content consumption and
more on the interdisciplinary nature of
science and the various ways of
communicating it and accessing it.

IBL sounds promising, but some scholars
argue that it is not the most effective
pedagogical practice (Quigley et al., 2012).
Instructors may find it difficult to
implement if they are not familiar with the
practice. They may have already
established a course outline that is not
subject to change. Further, IBL appears
unrealistic given the larger class sizes in
higher education settings. While a move to
IBL may be difficult and unrealistic to
complete instantaneously, this research will
outline some more feasible transitions.

One quick method to integrate within
course content is relating it to locality. For
example, ecology students may study a
species native to their university. They
could use the university grounds as a study
space. Geology students may study rock
formations in their city and access archives
to learn more about their locality and its
development. These activities personalise
scientific learning and allow students to
connect their education to where they live
and work. Another module instructors can
develop for students is an inquiry into local
industries. Have  students  research
industries in the area and ask
representatives of those institutions about
their fields. An option might be to have
those representatives come in as guest
speakers to give a seminar on their field
and offer more insight to students. Not
only does this support authentic learning
experiences, it also drives the “real world”
connection to students, and inspires them
to pursue their goals (van Driel et al.,
2018).

Students want to feel as though they are
being heard, that they are making a
difference, and that they are progressing.
IBL methods have the potential to support

student engagement and help students
discover their identities as learners
(Attard, Berger, and Mackenzie, 2021).

Problem-Based Learning

Problem-based learning (PBL) is a
student-centered approach that was first
propagated in 1969 by Howard S. Burrows
at McMaster University (Da Silva et al.,
2018). Learning occurs because a problem
is identified (Yew and Goh, 2016), and as
students work to solve problems, they
identify their strengths and weaknesses as
learners, collaborators, and researchers.
PBL also increases student engagement
through the wuse of critical thinking,
creative solution development, and self-
directed learning (Luy-Montejo, 2019). An
example of PBL is having students form
groups to investigate a problem and
determine a feasible solution to it.

As 1innovative as it sounds, it has its
challenges = when it  comes to
implementation. One key factor is
population. Higher education settings tend
to have large student populations, which
makes specialised learning strategies such
as PBL quite difficult to implement due to
the emphasis on small-group learning
(Albuali and Khan, 2017). Further, it is
reported that not all students have the
same foundational skills, such as
communication and problem solving, and
awareness of PBL to succeed. Therefore, it
1s recommended that students undergo a
two- to three-month preparatory course
(Albuali and Khan, 2017). Da Silva et al.
(2018) claim that it can be implemented
simply, with instructors facilitating
discussions  and  formatting  their
curriculum into “thematic blocks”, which
are specific topics studied over a set time
period. Finally, due to the complexity of
PBL, many higher education faculty feel as
though they are not equipped to conduct it
(Ribeiro, 2011). Formal pedagogical
training in PBL could be beneficial for
instructors wishing to use it, which acts as
a potential drawback.

Integrating PBL is a slow, but feasible
process. As the large class size continues to
be a limiting factor for the implementation



of PBL, it is suggested that this be done
gradually, such as beginning with
implementation at the tutorial level, where
class sizes are approximately 30 students
(Albuali and Khan, 2017). The time
period varies based on class size and
content, so it is up to the descretion of the
instructor (Albuali and Khan, 2017). The
authors also suggest that if a course
currently has eight teaching assistants
(TAs) that each take one group, four TAs
could take two groups at once, thus
reducing the need for increased
instructional space. Individuals can also
work through problems alone and
brainstorm ideas before sharing their ideas
with the rest of their class in lecture. This
allows students to form their own
opinions and exercise their critical
thinking and problem solving skills before
engaging with other students to “reveal
the answer”. This approach highlights the
importance of the journey to the answer,
allowing students to appreciate the
research process, and instructors to
identify gaps in knowledge and address
them.

Research-Based Learning

Research-based learning (RBL) is a
learning approach that places research at
the heart of the learning experience
(Noguez and Neri, 2019). Its goals are to
emphasise research as a transferable skill
and to provide students with a more
comprehensive education (Noguez and
Neri, 2019). Students learn the process of
completing a research project both in
group and individual settings (Granjeiro,
2019).

Like IBL and PBL, RBL faces challenges
in its implementation. The primary
challenge is resource allocation as
conducting and synthesising research
requires lab space and other technologies
(Susiani et al., 2018). One other important
factor to consider when implementing
RBL is students’ competencies at the
beginning of the course. Not all students
will have completed their own research,
nor might they understand the process in
its entirety, which can make the early
stages of implementation quite difficult
(Noguez and Neri, 2019).

Implementing the RBL model starts when
students enter a higher education
institution. In the first year of their
program, students should develop research
skills as they become more aware of the
societal issues around them (Noguez and
Neri, 2019). As students develop their
research interests, they can interact with
researchers at their universities to begin
tackling research in their areas of interest
(Noguez and Neri, 2019). As students go
about their research, they will gain
experience reading literature, developing
their own theories and hypotheses,
collecting data, and drawing conclusions
(Susiani et al., 2018). The RBL approach
not only means students build their
problem-solving and critical thinking
skills, but they are equipped with the tools
to solve them (Susiani et al., 2018).

Immediate Feedback Assessment
Technique

The TF-AT technique allows students to
be aware of the accuracy of their answers
upon completion. In providing students
with immediate feedback, students have
higher retention rates of the learned
material (Epstein et al., 2002). Further,
IF-AT combines the style and ease of
MCs with the problem-solving processes
of CRs (Arthur and Everaert, 2012).
Students practice self-regulation as they
recognize their mistakes and correct them,
which facilitates learning while they
complete the assessment (Epstein et al.,
2002).

One variation of the IF-AT system is the
bingo-style scratch card system, shown in
Figure 2. The IF-AT system is beneficial
for instructors as it provides a more
nuanced view of student knowledge and
understanding. Instead of assuming that
the student lacks knowledge of a topic due
to an incorrect answer, it may instead
have been the second option the student
chose as they worked out the answer
(Maurer and Kropp, 2015). This system
rewards students who are willing to
acknowledge mistakes they have made
and re-work possible solutions to reach
the correct answer. In particular, science
students can re-work solutions and use




one answer for the next “step” of the
question, allowing them to build upon
concepts and solve multi-step problems
(Epstein et al., 2002).

IMMED ENT TECHNIQUE (IF AT®)
Name Test#
Subject i Total 2.3~

SCRATCH OFF COVERING TO EXPOSE ANSWER
A B c D . Score

'I

-
.

1 |

"
:-

o N
g
]

om

3
>

. (=

- 3
v:
lU'
S

&
:
il

o
J
i}
==l o fa -

|

o
T
5

-

(8

r

1
R

b T EE
B0
] Jil

10.

Figure 2: Lottery scratch card
variation of the Immediate Feedback
Assessment Technique. When the
star is the only box scratched off,
the student gets one point. When
two boxes are scratched off, the
student gets half of a point. When
three boxes are scratched off, the
student gets a quarter of a point
(Calimeris and Kosack, 2020).

Student-Developed Multiple
Choice Questions

Generating large volumes of effective MCs
is difficult for instructors (Rauschert,
Yang, and Pigg, 2019). A pragmatic
alternative to this issue includes involving
the students in MC development. For
students to create MCs, they are exercising
deeper levels of understanding (Galloway
and Burns, 2015). When students develop
MCs, they are working with the anatomy
of a question and understanding how it
works. Figure 1 shows the anatomy of an
MC. Students will develop questions with
clear, thorough stems, complete with
thoughtful distracting answers. In creating

questions, students will effectively view the
questions from an examiner’s standpoint,
understanding how erroneous answers are
developed, as well as the thought processes
required to reach the correct answer
(Galloway and Burns, 2015; Skillings and
Ferrell, 2000).

For this technique, have each student
develop several MCs and submit them,
and then instructors choose the “best”
ones to be included on the assessment.
Instructors should be clear about what
effective MCs are and how to construct
them.

Essay-Style Questions

Essay-style questions are a form of CR
that allows students to develop argument-
building skills through written work
(Ferretti and Graham, 2019). Students can
respond to questions posed in lectures or
literature by developing a thesis,
substantiating it, and researching their
field of interest.

These skills can be developed throughout
the course through workshops or seminars
that focus on how to write a thesis
statement, how to support it with effective
arguments, and how to navigate databases
and libraries to discover references. These
sorts of skills are transferable, and
students can understand the power of an
effective argument in the context of
scientific research (Driscoll and Wells,
2012).

Potential drawbacks include perception
and marking. Including an essay
component may shift students’ attitudes
about the course due to their own attitudes
and emotions towards writing (Bulgiyah,
Mahbub, and Nugraheni, 2021; Driscoll
and Wells, 2012). Further, assessing the
essays may be time-consuming and
developing an assessment scheme or rubric
for these essays may be difficult. The
Rubrics section may offer some alternative
rubrics for consideration.

Essay questions should enable students to
utilize course concepts to construct a
response to an overarching question or set



of questions. There may be one singular
question or the choice out of two or three
questions. These questions should be
broad enough that the instructor can
anticipate several different responses due
to their students’ interests and experiences,
but specific enough that students have a
direction (Driscoll and Wells, 2012). One
example of a prompt might be “The role of
physics in sustainable development”.
Students understand that they will all
discuss physics and sustainability in their
essays, though they still have the freedom
to research the specific physics concepts
and their implications. Instead of
regurgitating answers for their essays,
students will wuse their research and
communication skills to develop concise,
well-explained, and defined answers
(Driscoll and Wells, 2012; Hift, 2014). As
they comb through literature, they will
read information that may spark interest
or lead them in a different direction. They
will spend more time writing the essay and
researching a  specific topic than
regurgitating facts about it, which makes
for a more valuable educational experience
(Driscoll and Wells, 2012).

Reflective Learning

Reflective learning is another form of CR
that focuses less on argument construction
and more on the empowerment of the
student and their perceptions of their
abilities (Colomer et al., 2020). Because
learning is such a personal and individual
process, it is beneficial for students to
reflect on and examine their experiences
(Bulgiyah, Mahbub, and Nugraheni, 2021;
Colomer et al., 2020). Instructors can
develop reflective learning assessments
that allow students to expand upon their
understanding, evaluate their attitudes and
skills, and construct new ideas and
perspectives (Colmer et al., 2020).

As with many CRs, reflective learning
assessments may be more time-consuming
for instructors to assess. Writing skills may
take a lot of time to develop for students
and are difficult for both native and
second language students (Ferretti and
Graham, 2019). As a result, mark
allocation may be problematic and

students may have difficulty meeting the
instructor’s expectations (Fraile,
Panadero, and Pardo, 2017). The Rubrics
section will offer more insight into this
area.

When developing reflective learning
questions, instructors should focus on
keeping them open-ended as this allows
students to utilise higher-order thinking
skills, judgement, and reasoning (Cakir
and Cengiz, 2016). In a two-question
assessment, the first question should
pertain to the topic of study and should
encourage thinking about more advanced
topics in society. For example, in an
ecology class, a question may be: “How
can we control climate change with
demands of increasing food production
and increasing energy use?” (Kramer et
al., 2017). In this question, students will
draw from material learned in lectures and
discussions but also conduct their own
research. The instructor may further
request that different groups of students
analyse different regions of the world to
gain a better understanding of the world
around them. The second question should
prompt students to reflect on the skills
they used to reach the answer(s) to the
first question. Instructors should prompt
students with substantive questions such
as “What resources might be the best to
conduct research in this area?”’, “Of the
resources you analysed, which ones were
strong? Which ones were weak? What
would you change about them?”, “If you
had access to all resources, how would
you investigate climate change with
regards to food and energy
consumption?” These sorts of questions
allow students to exercise their critical
thinking skills and they instill a sense of
purpose within them as they complete
their research (Driscoll and Wells, 2012).

Rubrics

Rubrics and assessment schemes are a
form of communication between students
and their instructors. As education
became more important to faculties
outside of education, the importance of
the legibility and accessibility of the
marking schemes followed suit (Schneider




and Hutt, 2013). But how much do rubrics
really tell us? How accurately do
assessment  schemes reflect student
understanding? This section will highlight
some of the most practical rubrics for
instructors so that they can develop a
more thorough understanding of their
students’ capabilities; and for students so
that they can take more control over their
learning.

3-Bin Style

A three-bin marking scheme is a simple
scheme for both instructors and students
to understand. With a three-bin system, as
seen in Table 1, it is a quick process for
instructors to assign their students into
bins based on the work their students
provide (Miknis, Davies, and Johnson,
2020). These bins may exist at each level
of the assessment, with instructors only
providing constructive feedback at the
very end of assessments (Miknis, Davies,
and Johnson, 2020). A student may
perform well to know the material enough
to recall it, but they may not understand it
or be able to communicate it. Detailing
feedback in a few boxes provides a quick
method for instructors to ensure that their
students have a basic understanding of
their marks.

Table 1: Three-bin marking scheme
with numerical equivalent, in
percent, and details about the mark.

Numerical
Category equivalent Details
(%)
Student
demonstrates
Distinction 80+ exemplary
understanding of the
topics covered
gtudent ‘
~ emonstrates a fair
Pass 51-79.9 understanding of the
topics covered
3tudent fails to
: emonstrate
Fail <50.9 understanding of the
topics covered

Three boxes may prove to be a more
difficult sort of assessment for students as
they may have difficulty “reading” their

marks. For example, if a student were to
receive a mark of “pass”, they are left
wondering if their 79 is comparable to a
51. Mathematically, these two students
performed quite differently - with almost
30 percent between them, so it introduces
questions around whether their instructor
views both students’ work similarly.
Instructors could use this method as a
base and then consult Creating effective
rubrics for tips on how to increase
accessibility and legibility.

5-Bin Scheme

A more traditional method of marking is
the five-bin scheme, which features letters
ranging from A to F attached to
corresponding numerical marks. Detailed
in Table 2, the five-bin scheme was the
standard method of marking in the 1970s
(Schneider and Hutt, 2013).

Table 2: Five-bin marking scheme
with numerical equivalent.

Letter A B C D F

Numerical

. 80-100 | 70-80 | 60-70 | 50-60 0-49
equivalent (%)

The five-bin approach has been detailed to
include variations of the letters to more
accurately  reflect  their = numerical
equivalents. For example, an A+ may
indicate a mark above 95%, and a D- may
indicate a mark between 50 and 55%
(Schneider and Hutt, 2013). With the
letter variations taken into account, the
five-bin approach becomes the 13- or 15-
bin approach (depending on if F+ and F-
are considered). While this may provide
students with a seemingly more accurate
representation of their mark, distinctions
between bins are sometimes unclear when
the meaning of each bin is not well
defined. For example, what distinguishes
an A from an A+? The answer lies in the
construction of the rubrics themselves and
how both instructors and students can get
the maximum value out of them.



Checklists

Checklists are a great tool for students and
instructors. For students, they can meet
the expectations of the assignment by
following a checklist. This may also guide
their work and foster new creativity as
they challenge themselves (Miknis, Davies,
and Johnson, 2020). Further, a checklist
offers a transparent dichotomy between
meeting expectations and failing to do so
(Geis, 1984). Instructors either check off
“yes” or “no” on the checklist, meaning
marking becomes a quicker process for
large class sizes. In Figure 3, Geis (1984)
highlights a form of checklist used by a
History course at Murdoch University.
This scale compares two qualities of work
(Geis, 1984). It provides more detail to
students as they navigate their mark by
offering more of an explanation of their
results.

Itemized Rating Scale
(ticked when applicable)
STRUCTURE

Essay relevant to topic Essay has little relevance

Topic covered in depth Superficial treatment of topic

APPROACH AND ARCUMENT

Independent approach/ Little evidence of originality

interpretation

Essay rambles and lacks
continuity

Logically developed argument

Adequate analysis of subject Descriptive account of subject

Critical evaluation of subject Uncritical account of subject

Accurate presentation of Much evidence inaccurate or
evidence questionable

Figure 3: Checklist used by a history
course at Murdoch University. This
sort of checklist is also known as a
rating form as two qualities are
compared. Adapted from Geis, 1984,
p.6.

Frequency Scales

Frequency scales highlight expectations of
students, such as, “Regularly engages with
the material”’, and often highlight
observable behaviour (Brookhart, 2018).
A frequency scale is more beneficial for a
longer assessment, one that requires
multiple weeks to complete, where
behaviour can be assessed on the
longitudinal scale and patterns can be
observed. Depending on the outcomes to
be assessed, instructors have a lot of

freedom and flexibility when deciding
what to include on a frequency scale
(Menold and Bogner, 2016). Frequency
scales that are item-specific are more
valuable for student feedback and increase
the quality of the assessment (Menold and
Bogner, 2016). A student can read their
scale and understand their mark as a
reflection of their level of participation
(Brookhart, 2018). They can use this
feedback to understand that participating
more next time may help them grow as a
student. Further, instructors can gain a
snapshot of current student participation
or performance in a specific area and use
it to structure their course and enhance
instructional quality (Debets et al., 2020).
For example, if participation is relatively
low in the first term of the school year and
most students participate about a third of
the time, the instructor may choose to
embed more discussion-based assessments
in the curriculum and  reassess
participation in the next term. Frequency
scales can provide a clear indication of
behaviour and learning habits, which can
help both instructors and students move
forward and grow (Debets et al., 2020).

Rating Scales

Rating scales assign a point value (usually
1-5) to an item being assessed. For
example, an instructor may rate a
student’s participation or number of
keywords used in an answer. A rating
question might appear as is shown in
Table 3. Here, the instructor is assessing
the use of scientific terminology in the
students’ responses. One particular
student may use a lot of terminology but
forget a few terms or concepts, so the
rating is four out of five. These ratings are
helpful for instructors to gain an
understanding of the performance of their
students in terms of values and they can
create graphs to analyse patterns of
student performance in certain areas
(Brookhart, 2018). A drawback is the lack
of context they provide if given without
commentary (Ion, Sanchez-Marti, and
Agud, 2018). This may be difficult in
larger class sizes, where it may not be
feasible to mark several hundreds of
students with thorough written
explanations.




Table 3: A sample rating question.
The assessment is written clearly
above a scale and the point allotted
to that assessment is clearly
indicated. Highlighted in yellow is the
score the student receives for
meeting this assessment.

The student used sufficient scientific terminology in
their response.

12345

Creating Effective Rubrics

One of the proponents of communication
is the rubric. It is a dialogue between the
instructor and the student, and, as
Schneider and Hutt (2013) note, an
“intimate communication tool” used to
“inform” and “instruct”. Knowing this,
the goal becomes to  accurately
communicate student understanding to
students. Some common guidelines may
include checklists, frequency scales, and
rating scales, but do not include
descriptions of behaviours or guide
students in their next steps of learning
(Brookhart, 2018). Effective marking
schemes may encompass all of the
aforementioned. In order to do so
effectively, it is pertinent to outline each
form of so-called guideline. When
providing students with a rubric such as
Table 3, it 1s important to also provide
them with enough feedback and context
before and after the assessment (Geis,
1984). In the example above, a student is
marked on how well they were able to
present information. Beforehand, they
should be given a checklist for what to
include in their presentation and
behaviours of strong presenters (projected
voice, clear annunciation, rehearsed but
well-paced, etc.) so this feedback is better
understood (Geis, 1984).

Instructors should identify what they want
to assess, how they want to assess it, and
what the end goals are (Miknis, Davies,
and Johnson, 2019). Emphasis should be
placed on larger learning objectives and
big-picture ideas to promote creativity
(Vincent-Lancrin et al., 2019). Instructors

should anticipate how the students will
perform and understand why they may
perform a certain way. A sample rubric
has been developed in Table 1.

Student-Developed Rubrics

An important practice for students is to
develop goals. This can be achieved by
student-developed rubrics. Using this
strategy, the instructor facilitates
discussion about what qualities
demonstrate proficiency in an assessment
(Allen and Tanner, 2017). To understand
where their students’ understandings lie, it
is important to first start at a basic level
and then transfer those skills (Allen and
Tanner, 2017; Skillings and Ferrell, 2000).
For example, ecology students may begin
by considering ideal, passing, and failing
ecosystems for an insect (Skillings and
Ferrell, 2000). As these levels are
distinguished, students find it easier to
critique prospective ecosystems, and this
building of metacognition can then be
applied to critiquing their own work
(Skillings and Ferrell, 2000). As students
develop their own standards for their
work, they improve their self-evaluation
skills, self-regulation, and engagement
(Becker, 2016).

CONCLUSION

Because learning is a longitudinal process,
feedback and progress reviews are
pertinent as they help inform the paths the
students may take (Zhan, 2020). Allowing
students to understand their strengths and
weaknesses gives them more agency and
responsibility for their learning as they
strive to grow (Zhan, 2020). Self-
assessment and reflection are both
extremely valuable learning tools for
studentsstudents, and they work as
excellent tools for environments outside of
the classroom (Ion, Sanchez-Marti, and
Agud, 2018). Feedback not only works for
students, but also instructors. When
instructors assess their students, they are
inadvertently assessing their course (Jiang,
2020). Specifically, they can identify
patterns in student engagement, topic
preferences, and understanding to
improve their course(s) (Jiang, 2020). Both
acts of giving and receiving feedback are



extremely beneficial for students as they
build their metacognition skills, becoming
more aware of their strengths and
weaknesses, as well as how to spot them in
their peers’ work (Ion, Sanchez-Marti, and
Agud, 2018). In summary, students benefit
greatly from feedback and become more
committed to their learning, ensuring that
it is a lifelong process (Ion, Sanchez-Marti,
and Agud, 2018).

Learning is a lifelong process. As students
enter higher education settings, they
become more responsible for their own
learning and are expected to become
independent learners (Worsley, Harrison,
and Corcoran, 2021). Instructors also
want their students to do well both
academically and personally (Worsley,
Harrison, and Corcoran, 2021). The
assessment schemes and learning models
outlined in this report aim to streamline
this process and make it a more dynamic,
engaging, and rewarding experience.
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