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The evolving demands of the global economy have compelled educational
institutions worldwide to create different frameworks that merge core studies with
interdisciplinary themes, promote creativity, and teach technological skills. These
changes have also involved assessment methodologies, with more emphasis placed
on formative assessment. While these have been relevant, it is our belief that if
teachers want to assess both core academic skills and how well the 21 st century
skills have been assimilated, some additional components are needed. This paper
shows how formative assessment can help evaluate both student understanding of
content knowledge and the 21st century skills, when it is coupled with explicit
assessment of collaborative learning and elements that encourage content to be
taught in an integrated way. To put everything in perspective, we have provided a
description of a how an IT-featured RSA Animate can be adapted to assess both the
extent to which students understand a particular content knowledge and the
acquisition of 21st century competencies.
Keywords: 21st Century Skills, Formative Assessment, Assessment, Collaborative
Learning, Integrated Learning, ICT

Modern Learning Needs and Objectives
With employees today revealing that they want graduates who have creative abilities,
who are able to think on their feet, use technology, learn quickly and work in
collaboration with others effectively, education systems around the world have come
up with various reforms in the 21st century (Robinson, 2011). An additional
framework was added to the teaching and learning of core academic subjects, so as to
better prepare students for the challenges ahead of them. Blinkey et al. (2012, pp. 1819) summed it up as Ways of Thinking (Creativity and innovation; Critical thinking,
problem solving and decision making; Learning to learn, Metacognition), Ways of
Working (Communication; Collaboration), Tools for Working (Information literacy;
ICT literacy), and Living in the World (Local and global citizenship; Life and career;
Personal and social responsibility – including cultural awareness and competence).
(See also, Partnership for 21st Century Skills, 2009). The framework is “a blend of
content knowledge, specific skills, expertise and literacies” and “the essential skills
for success in today’s world, such as critical thinking, problem solving,
communication and collaboration.” (Partnership for 21st Century Skills, 2009, p.1)
This has been incorporated into many educational systems around the world.
In Singapore, for instance, the Ministry of Education has been a pioneer in revamping
the outcomes and desired skills it wants its graduates to have (Figure 1).
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Arguably using this framework
as a guide to the current climate of
education, the Singaporean government
has moved its educational goals to
ensure that curriculum development,
assessment, co-curricular activities,
classroom
practices,
teacher
development and policy measures
effectively develop students into
concerned citizens, active contributors,
confident and self-directed learners.
Despite
similar
efforts
worldwide, there remains a major
challenge to the proper implementation
of 21st century competencies: how can
Figure 1: 21st Century Competencies and
educators assess whether students are
Desired Student Outcomes (Source: Opal,
ready for the 21st century, especially
MOE, Singapore, 2014)
when assessment is still seen as an
important
“support
system”
st
(Partnership for 21 Century Skills, 2009, pp. 7-8) for the framework? Our paper
looks precisely at the necessary relationship between 21st century skills and
meaningful assessment. It shows how formative assessment can be adapted through a
lesson plan that focuses on the assessment of collaborative learning, contains
classroom activities that integrate knowledge from different subjects, and makes use
of the affordances of ICT. These may help assess whether students have learnt and
simultaneously, if they have picked up desirable skills when they join the workforce.

Formative Assessment
Formative assessment has come a long way since its inception in 1967 (See Scrivener,
1967) and has been referred to through a multitude of terms, including, but not
limited to formative evaluation and assessment for learning. Formative assessment,
by definition, is essentially the process of evaluating students’ learning while
teaching, through assessment tasks and everyday classroom activities. This allows
gaps in students’ learning to be diagnosed as they occur, and teaching can be tailored
to address these gaps in real-time (Wiliam, 2011, p. 37). In contrast, summative
assessment only reveals significant knowledge gaps only after teaching and testing
has been completed.
Essentially, formative assessment seeks to establish a direct, and guaranteed,
relationship between teaching and learning, to ensure that teachers are neither
completely directed by their own objectives in planning and executing teaching, nor
are they doing the majority of the work while students are rendered passive. The
works of Black and Wiliam (1998) and Wiliam (2011) has proven that formative
assessment remains the best option for raising academic standards as the latter is
more concerned with “[using] assessment to inform instruction, particularly at the
classroom level.” (Wiliam, 2011, p. 36) Furthermore, data collected has proven that
formative assessment raises test score levels (See Black and Wiliam, 1998; Black, et
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al., 2004).
Applying strategies of formative assessment in the classroom thus ensures
high student achievement and meets a major criterion that most educational
institutions of higher learning still value when they receive student application. Given
this, even if teachers are aware of the importance of 21st century skills, the
assessment of how the latter skills have been internalised sometimes takes the
backseat. Using personal judgement to decide which 21st century skill may best fit
parts of the syllabus, quick reflections or civics lessons to assess assimilation of the
21st century skills is inadequate. Hence, to keep increasing teaching standards and
meaningfully impart 21st century skills to tomorrow’s generation, perhaps we might
need to create lessons that allow us to assess both what students have learnt
formatively and what desirable 21st century traits they have assimilated through
particular lessons.

Collaboration, Integration and ICT.
In many countries, the syllabi for the different core subjects have been aligned to fit
the 21st century competencies. In Singapore for instance, it is possible to detect
components in the national syllabi that focus on whether the content taught and learnt
fulfil the competencies. Sometimes, this awareness of the 21st century skills extends
to the suggestion of key activities that will accentuate certain desired skills in the
students. Figure 2 below is an example from the History Syllabus for the lower
secondary level and it clearly shows the 21st century outcomes that certain lessons
can produce.

Figure 2: Mapping of Lower Secondary History Syllabus to 21CC (Adapted from: MOE http://www.moe.gov.sg/education/syllabuses/humanities/files/history-lower-secondary-2014.pdf)

In this syllabus, teachers are expected to link the topic of “the founding of
Singapore” to civic literacy, global awareness and cross cultural skills and in the
process, make students aware of certain competencies that are in line with the 21st
century skills. While it might be straightforward for teachers to assess if the students
have learnt the content of the chapter, evaluating whether any of the competencies
have been learnt is not as clear cut. Even if teachers decide to adopt formative
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assessment strategies by getting students to express their levels of understanding
through exit passes for instance, the main focus may remain on the content rather
than the 21st century skills.
One approach that would allow educators to assess 21st century skills is what
Binkley et al. (2012, p. 27) calls a transformational strategy. In this case, on top of
formative assessment strategies, educators attempt to create innovative assessments
designed to affect curriculum and learning to stimulate collaboration in students’
learning and to challenge higher-order thinking skills through a technology-rich
assessment. Additionally, such an assessment should have the following criteria:
Table 1: Criteria for transformative assessment (Binkley et al., 2012, pp. 59-61)

Using these as a launchpad, three additions could be made to the use of formative
assessment in class to ensure that both content knowledge and 21st century skills are
evaluated. First, we believe that the concept of collaborative learning has to be
reviewed; second, subjects must stop being taught in isolation and there should
instead be an integrated approach to learning; finally, teachers could make use of the
affordances of ICT as it can help create more meaningful learning opportunities and
facilitate assessment. (McLoughlin and Lee, 2007) .
Collaborative learning, which occurs when students learn together
(Dillenbourg, 1999), is heavily rooted in Vygotsky’s beliefs that learning is a social
process (Lee and Smagorinsky, 2000). As explained by Wiliam (2011, pp. 133-134),
collaborative learning helps with motivation, social cohesion, personalisation, and
cognitive elaboration. While this is valid, just considering collaboration as a
prerequisite for formative assessment negates the power of social groups. As
explained by Gee (2010, p. 17) collaborative learning “gives the learner an
appreciative system” where learning starts with an identity. He defines identity as
“the goals and norms/values that flow from a given social group and its conventions.”
(Gee, 2010, p. 17) As such, students must be made to think about the identities that
are required to be successful in the 21st century. (Scardamalia et al., 2012, p. 263) On
top of that, educators should also think of the domains in the 21st century skills that
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are worth learning and the goals, norms, values and conventions of these domains.
(Gee, 2010, p. 31) The domains refer to the ways of thinking and learning, the tools
for working and the way of life that characterise the 21st century competencies. This
ensures that the 21st century competencies become a significant part of the group’s
identity and the students are more aware of the skills that they should be focusing on.
Ultimately, both group and individual outcomes should be assessed by getting them
to formally express what competencies and values they have to demonstrate during
their group work prior to beginning the task. Students could also be made to evaluate
their group performance during and after the task and teachers could use the answers
they get to direct the students in their learning.
Next, an integrated learning framework is necessary if we want to better
assess whether students have assimilated the 21st century skills. In 1994, David
Marsh and Anne Maljers came up with the concept of Content and Language
Integrated Learning (CLIL) as an approach for learning content through an additional
language (foreign or second), thus teaching both the subject and the language. The
idea was to create an “umbrella term” which encompasses different forms of using
language as a medium of instruction. (Mehisto, et al., 2008) The methodology is
based on the idea that language should not be learnt in isolation from content as the
latter can provide relevant information to inform instruction. Despite being rooted in
language teaching, the same principle can be applied to other core subjects. As such,
subjects like history can include scientific elements and even mathematical concepts.
For instance, students might see how the theory of permutations has helped the allies
decode the Nazi’s Enigma machine. Also, instead of focusing on the practical
components of chemistry, students can be asked to present a particular lab report and
focus on the genre and linguistic features of such a task.
By integrating elements of different subjects, students are able to see how
different skills and concepts contribute to particular tasks. This transfer of skills puts
the students in authentic learning situations, as in real life, they need to be able to
apply concepts and ideas from different fields to solve problems (Gee, 2010, p. 31).
So, students must be owners of their learning, and also be able to make connections
between different things that they have learnt over time and across disciplines.
Learning tasks must hence get the students to think about the different connections
they can make between topics as a group. This is part of what Scardamalia et al.
(2012, p. 264) calls direct application theory of transfer, which entails “the ability to
directly apply one’s previous learning to a new setting or problem.” (Scardamalia et
al., p. 264) In this case, the assessment component could get the students to strategise
their work and think about the different applicable skills, knowledge, themes and
topics that would help them complete the task in question or understand the concepts
at hand. This could be used as guided formative instruction as the teacher could
provide feedback along the way to help students refine their thought processes and
the concepts that they are using. This would hence provide meaningful assessment of
the students’ ability to use systems thinking (Partnership for 21st Century Skills, 2009,
p. 4) to interpret their work, make conclusions, and reflect critically on their learning
experiences and processes. Additionally, the fact that the students need to use skills
from different topics makes it challenging, but also allows teachers across
departments to cooperate and collect meaningful information that can further inform
instruction to better help students.
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Finally, at the risk of drawing criticisms from those who believe that
technology is merely an enabler and should not be the main part of the lesson, we
believe that some parts of 21st century assessment should contain an ICT component,
simply because students are surrounded by ICT in their everyday lives and they
should learn to behave responsibly and ethically when using it. ICT empowers
students and allows them to find solutions to problems, to customise tools for
particular purposes, to exceed the assessment criteria, to support discourse around all
kinds of media, and to experiment of openness of knowledge (Scardamalia et al. 2012,
p.278). When it comes to assessment, ICT offers three main advantages. First, it can
facilitate traditional assessments, but it can also give new possibilities for assessing
skills formerly difficult to measure (See Ridgway and McCusker, 2003) – ability to
use different skills and knowledge, computer literacy, technical quality and the
creation of multimodal texts. Second, it can also allow teachers to gauge the extent to
which students have acquired them (Binkley et al., 2012, p. 26). Third, ICT can
“impact favourably on a range of attributes considered desirable in an effective
learner: problem-solving capability; critical thinking skill; information-handling
ability” (McFarlane, 2001, p. 230) and allows those to be assessed with relative ease.
Thus, if these three components are added to parts of teaching practices, it can
help assess student-led “social organisations of learning” that find self-directed,
cross-disciplinary ways to “enhance learning and judgments about learning” (Gee, p.
36). With the aid of ICT, educators might further empower their students and could
also target a key 21st century skill: using ICT effectively and responsibly.
RSA Animate: capturing core academic skills and 21st century competencies
Whiteboard animation (also called video scribing or animated doodling) is a process
through which a creative story, a particular issue, a talk given by a famous speaker or
a storyboard is drawn on a whiteboard or any white surfaces by artists who record
themselves in the process of their artwork. Since 2010, the Royal Society of Arts
(RSA) has converted selected speeches and books from its public events programme
into whiteboard animations and it has revolutionised whiteboard animation. By 2011,
the first few RSA Animate videos gained 46 million views and since then, it has gone
viral (Halliday, 2011). The power of RSA Animates can be brought to the classroom
and we believe that it has a lot of potential as it can be used for formative assessment
whilst allowing teachers to evaluate the extent to which students have assimilated
certain desirable 21st century outcomes.
Let us now consider a lesson plan where the three elements mentioned in the
previous section – namely, assessment of collaborative learning, integrated learning
and ICT – come into play. This lesson offers a lot of possible options for teachers and
can even be applied in other subjects, but for simplicity’s sake, let us go through its
application in a General Paper classroom.
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Figure 3: RSA Animate Lesson Plan
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Potential Issues
Not everyone agrees with the importance of the 21st century skills. For many, they
are often seen as a distraction from teaching core content, they cannot be measured,
they can reduce educational standards and confuse new teachers and they can be
difficult to implement. (Silva, 2009, p. 630). Also, there is nothing innovative about
these skills, and putting emphasis on them tends to weaken effective teaching.
Furthermore, attempting to measure such soft skills is not easy as evaluating
understanding of topics is often less complex than appraising 21 st century
competencies, as “these types of higher-order skills cannot be measured in reliable,
cost-effective, or scalable ways” (Silva, 2009, p. 630). Another potential issue with
focusing too much on 21st century skills is that educators tend to overthink about how
we can make our students’ life better in the future, instead of focusing on the present.
So, it might actually reduce educational standards as most teachers could be more
concerned about certain skills that do not match the current requirements of the
syllabus. Moreover, this could be misleading for beginning or trainee teachers as the
latter might not be as meticulous when it comes to teaching core subjects, believing
that the 21st century competencies are the most important components of education.
The biggest problems come with the actual implementation of the three
strategies. How can we consider assessing group work, when it is individual work
that matters most? Also, how can students be expected to focus when they are asked
to use concepts from different topics to come up with a particular solution? Some
could likely be overwhelmed by the tasks and other students could be unable to make
the necessary connections to complete the tasks. More seriously, some students might
not be willing to take charge of their learning. Hence, placing more emphasis on
group assessment would not be a relevant scale to evaluate student performance.
Another problem with implementing such an assessment is that there is likely to be
much resistance from the parents and teachers who have different pedagogical beliefs
and more experience. The former often consider grades as most important and do not
always share the same perspectives as teachers who want to focus on 21st century
skills. The latter have been teaching long enough and even if some do embrace
changes, others do not necessarily see the point in changing their pedagogy and test
new techniques that they might feel are irrelevant.
Finally, with the use of ICT in lessons, some teachers might be sceptical, as
we have often been subject to faulty appliances and unstable software. Moreover,
including ICT to conduct any form of assessment requires a lot of monitoring and
hence extra work. Furthermore, as explained by Blinkey et al. (2012, p. 28) “there are
several concerns raised about assessment of traditional skills in an online setting,
especially regarding security, cheating, validity, and reliability” and even online peer
assessment can be affected by short attention span of students and excessive reliance
on the computer, thus reducing the intended impact of formative assessment.

Conclusion
Borrowing from Piaget’s theory of cognitive development (Piaget, 1964) it is
important to note that current assessment modes are able to measure whether students
have assimilated what they have been taught. This simply means that students are
evaluated on their ability to produce things that fit an actual schema. When asking
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probing questions in class, the teacher is still trying to see if the students have
understood a particular topic using a particular schema that they were given. On the
other hand, an all-inclusive assessment demonstrates if students have accommodated
to knowledge around them. In this case teachers are able to see if the students have
learnt by changing the way they think, which occurs when applying concepts from
diverse subjects and comparing it with their group mates to come up with a new
schema that will allow them to complete a particular task that will be assessed by the
teacher. Formative assessment is adequate in assessing both assimilation and
accommodation. However, if teachers want to get a better glimpse at how students
have accommodated to 21st century competencies, they might need to add certain
aspects to their classroom tasks. As suggested by this paper, these aspects include
assessing group collaboration by getting students to think of the skills that are
necessary for their groups to complete the project, creating tasks that integrate
knowledge from different core subjects and making use of the affordances of ICT to
create new opportunities for the students and get them to be effective and responsible
users of the tools that they will be working with this century.
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