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Abstract Through global assessment reform initiatives like the Assessment and 
Teaching of twenty-first century Skills (ATC21S) and the Collaborative Assessment 
Alliance, Intel® has been working alongside governments and  policy-makers to 
create new national standards and national assessments. But understanding how 
classroom assessment can support education transformation is also the result of 
research on how Intel’s professional development (PD) programs help teachers use 
assessment for learning as part of a twenty-first century learning environment. In 
this paper, we highlight the research on six assessment strategies that should be part 
of a twenty-first century learning environment and encourage ministries to consider 
how these strategies may play a role in their own reform efforts: (1) Rubrics, (2) 
Performance-based assessments (PBAs), (3) Portfolios, (4) Student self-assessment, 
(5) Peer-assessment, and (6) Student response systems (SRS).
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3.1  Introduction

Student assessments, once thought of primarily in terms of standardized tests 
are now increasingly recognized as classroom-based measures of student perfor-
mance, critical for effective teaching and learning. Although traditional high-stakes 
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assessments are still considered to be the most reliable measures of a student’s 
content knowledge and comprehension, a change in assessment strategy is needed 
to meet the needs of increasingly global, and technology-rich twenty-first cen-
tury critical thinking and problem solving. Teachers understand how classroom-
based assessment strategies can benefit their teaching practices and their students’ 
learning, but practice has been shaped by the policy demands of summative 
assessments.

For more than four decades, Intel Corporation has made education the primary 
focus of its strategic philanthropic activity. The corporation has invested more than 
$100 million US annually in programs that promote education, encourage women 
and girls to seek careers in technology, foster and celebrate innovation and entre-
preneurship among the best and brightest young students in the world and help 
teachers to incorporate best practices and the effective use of technology in their 
work. As a result of participating in the Intel© Teach professional development 
(PD) program they learn how to plan, develop, and manage student-centered 
assessment and learn from other teachers who are implementing embedded and 
ongoing assessment methods in their classrooms. To date, the Intel Teach Program 
has trained over ten million teachers in more than 70 countries worldwide.

In addition to program and infrastructure investments, Intel has also invested 
in exploratory research and rigorous program evaluation to establish and sustain 
continuous improvement of these educational products and activities. The research 
and evaluation compiled for this purpose has not only enabled the improvements 
of the program development efforts, but now also comprises a comprehensive 
body of evidence that demonstrates program impact (Price et al. 2011). This data 
has provided critical evidence to inform classroom-based student assessment and 
has extended into other efforts designed to transform education strategy.

3.2  Intel Education Transformation and Assessment Reform

As a result of the research and evaluation efforts that have supported these edu-
cation programs, the need for a comprehensive approach to systemic education 
reform became clear. Intel’s model of education transformation is a systemic 
approach that supports best practices for achieving reform, and is based on data 
collected over 10 years examining educational policy and practice.

Intel has combined advocacy for policy reform, leadership, curriculum stand-
ards and assessment, sustained PD efforts, information and communications 
technology, support of research and evaluation, and sustainable resourcing to 
help countries create an effective approach to twenty-first century education. 
Components of the Intel Education Transformation Model include:

•	 Leadership—People respond to leaders who envision better outcomes, communi-
cate them clearly, and implement a defined path to completion. It is important for 
organizations to support effective, empowered decision makers at multiple levels.
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•	 Effective policies—Transformative policy is systemic, aligned, action-oriented, and 
sustainable. Reform efforts based on scalable policies that protect students, main-
tain data privacy, and advance teaching and learning with technology are critical.

•	 Information and communications technology (ICT) programs—ICT provides 
the foundation for systemic transformation. ICT delivers the tools needed 
to enhance teaching and learning and support student-centered learning 
environments.

•	 Professional development—Educators, like students, succeed when given the 
proper tools, training, and inspiration. PD resources that make the most of mod-
ern, personalized learning environments and technology tools enable effective 
use of tools provided.

•	 Research and evaluation—It is important to assess, refine, and improve the 
components of your educational programs continuously. Successful education 
reform should be based on future outlook, and should incorporate program data 
from the outset in regular evaluations and measurements.

•	 Sustainable resourcing—Wise technology choices set a path for long-term sus-
tainability. Combining digital curriculums, online assessment, and classroom 
and learning management systems can improve resource and time management 
for more personalized learning.

•	 Curriculum standards and assessment—To ensure that students gain critical 
skills and knowledge to succeed, combine strong curriculum standards with 
accurate assessments. The result is more effective measures of students’ knowl-
edge, skills, and progress across various subjects.

A systemic model for education transformation is achievable by bringing together 
not only the right set of decision makers, but also the critical, essential areas 
impacting quality education practice. Intel is active in all these areas, and recog-
nizes from experience and research that each component is required for effective 
systemic change—providing the technologies, tools, programs, and resources for 
success in diverse educational environments worldwide. This paper presents effec-
tive classroom based-assessment tools to inform teacher day-to-day practice and 
inform student centered instruction.

3.3  Assessment for Learning as a Catalyst for Change  
in Emerging Market Countries

Teachers have always assessed student knowledge with strategies such as recall 
tests or by asking content questions during a lecture, but researchers and prac-
titioners are beginning to understand that other types of assessments can play 
an important role not only in supporting learning (Black and William 1998; 
Hattie and Timperley 2007; Popham 2008), but also in actually helping to trans-
form teaching practice. Assessment for learning, the term we will use, is the 
idea that classroom assessments should support ongoing teaching and learning 
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(Assessment Reform Group 2002; Heritage 2010); should be administered 
 frequently; should be embedded into the learning process (Black and William 
1998); and can be effectively developed by classroom teachers (Popham 2008). 
The research cited below highlights the vital role that teacher-made, classroom-
based assessments can play in transforming teachers’ practice and ultimately 
improving teaching and learning. Black and William (1998) have found found 
that assessment for learning is one of the most powerful interventions available 
to improve student outcomes. In fact, in order to change daily teaching practices, 
teachers should start by updating their arsenal of assessment strategies (Jacobs 
2010). In a seminal review of the literature on how people learn, the National 
Research Council asserts “appropriately designed assessments can help teachers 
realize the need to rethink their teaching practices” (Bransford 2000, p. 141).

Despite the potential for assessment for learning practices to improve teaching 
and learning, there is little focus on promoting their use in emerging market coun-
tries. Assessment for learning strategies are becoming increasingly common in the 
richer countries of Europe, North America, and Australasia (Assessment Reform 
Group 2002; Hume and Coll 2009; Organization for Economic Co-operation and 
Development 2005; Sluijsmans et al. 2004), but the research we have found in 
emerging market countries suggests that these practices are barely used, if at all, 
and in many countries they are not even part of the conversation.

3.4  Intel Evaluations Show Assessment for Learning  
Work in Emerging Market Countries

Over the past 10 years, through evaluation efforts for the Intel Teach teacher PD 
programs,1 our observations suggest that many classroom assessment strategies 
can work within the contextual challenges that teachers in emerging market coun-
tries often face—large class size, short lesson periods, and limited resources. We 
have been able to observe the use of assessment for learning approaches in class-
rooms in countries as diverse as India, Turkey, Chile, and Costa Rica (Light and 
Rochmann 2008; Light et al. 2009; Light 2005). In our fieldwork with teachers 
trained through the various programs, we have seen assessment practices ranging 
from student- and teacher-designed rubrics in Chile to PBAs in Turkey and India.

As an accompaniment to our own empirical research, and to assess the extent 
of current efforts to support these strategies in emerging market countries, we con-
ducted a brief literature scan for published research in English, Spanish, French, 
or Portuguese about assessment for learning strategies in countries in Sub-Saharan 
Africa, Latin America, East Asia, South Asia, and Southeast Asia. We limited our 
search to five common strategies: rubrics, PBA, portfolios, self-assessment, and 
peer assessment. The literature scan suggests that many ministries are thinking 

1 The portfolio of programs we have evaluated include: The Essentials Course, Getting Started, 
Teaching Thinking with Technology, and the Leadership Forums.
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about the topic, but there is still little research around these practices in emerg-
ing market countries and few concerted efforts to promote their use (Braun 
et al. 2006; Kellaghan and Greaney 2003). Much of the effort on assessment is 
focused on national examinations (EFA Global Monitoring Report Team 2004). 
In East Asia and Southeast Asia, most countries have well-established examina-
tion systems in place whose high-stakes social functions, such as gaining admis-
sion to university, make it hard to move away from these traditional approaches 
(Fok et al. 2006). Additionally, the fact that countries such as Singapore, Korea, 
and Japan consistently top the lists on international examinations such as PISA 
or TIMMS adds validity to examinations (Tsuneyoshi 2004). The Spanish- and 
Portuguese-speaking countries in South America have developed new standardized 
assessments of student learning at the national levels and also new regional assess-
ments (Valdés Veloz et al. 2009). But the limited amount of research on class-
room practice finds that most teachers still use traditional assessment approaches 
(Chisholm 2004; Nenty et al. 2007; Otiato Ojiambo 2008; Prieto and Contreras 
2008; Saldanha and Talim 2007; Vandeyar and Killen 2007; Zamora Hernández 
and Moreno Olivos 2009).

These approaches have a proven impact in a variety of wealthy countries and, we 
assert, can be similarly effective across a range of developing-country contexts. There 
are four main dimensions of teacher-made classroom assessments that the literature 
suggests can effectively push teaching and learning into the twenty-first century:

1.  Provide insight on student learning so teachers can modify instruction. Because 
many of these assessment tools and strategies are formative in nature, the infor-
mation garnered from their implementation can be used to immediately inform 
teachers’ instructional decisions (Heritage 2010). The teacher can use informa-
tion collected during the learning process to evaluate her own teaching and make 
changes to future lessons around the needs and goals of those students. As teach-
ers become more aware of their students’ interests, needs, strengths, and weak-
nesses, they are better positioned to modify their instructional strategies and 
content focus to help maximize student learning.

2.  Assess a broader range of skills and abilities to provide a more robust portrait 
of student ability. Traditional forms of assessment, such as multiple-choice, 
fill-in-the-blank, and true/false, privilege memorization, and recall skills that 
demand only a low level of cognitive effort (Dikli 2003; Shepard et al. 1995). 
The assessment tools and strategies outlined in this paper provide more robust 
means to measure higher-order thinking skills and complex problem-solving 
abilities (Palm 2008). Strategies such as PBA and portfolios take into account 
multiple measures of achievement and rely on multiple sources of evidence, 
moving beyond the standardized examinations most commonly used for school 
accountability (Shepard et al. 1995; Wood et al. 2007). Self- and peer-assess-
ment both teach and assess a broader range of life skills, such as self-reflec-
tion, collaboration, and communication. As a tool to measure student learning, 
rubrics allow teachers to measure multiple dimensions of learning rather than 
just content knowledge and to provide a more detailed assessment of each 
 student’s abilities instead of just a number or percent correct.
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3.  Offer students feedback about their learning and guidance on how they can 
improve. Giving feedback to students about their current knowledge, abilities, 
or performance, the desired level of knowledge, abilities, or performance, and 
the gap between the two is a critical function of formative assessment (Hattie 
and Timperley 2007; Sadler 1989) if it is to improve teaching and learning. 
Effective feedback should collect information about how and what students 
understand and misunderstand and allow teachers and students to find direc-
tions and strategies to improve (Hattie and Timperley 2007). The feedback 
should also help students understand the goals of their learning. This is espe-
cially important when we are talking about complex learning outcomes that 
are not measured by content recall tests (Sadler 1989). Final course grades, for 
example, are at such a distance from the day-to-day learning activities that stu-
dents would not be able to identify specific strengths or weaknesses in knowl-
edge or abilities, and that type of grade would not help them reflect on which 
learning strategies or practices had been most or least beneficial for them.

4. Give students new roles in the assessment process that make assessment a 
learning experience. In contrast to the traditional teacher-designed, teacher-
administered, teacher-graded tests, assessment for learning strategies give stu-
dents active roles throughout the assessment process. Involving students in the 
creation of assessment criteria, the diagnosis of their strengths and weaknesses, 
and the monitoring of their own learning transfers the locus of instruction from 
the teacher to his or her students (Nunes 2004). Giving students these new roles 
fosters metacognition and active participation, and ultimately puts students at 
the center of the learning process (McMillan and Hearn 2008). During peer 
assessment, students are asked to be the actual evaluator offering feedback and 
suggestions on how to improve their classmates’ work. When created collabo-
ratively, many of these assessments enable teachers and students to interact in 
a way that blurs the roles in the teaching and learning process (Barootchi and 
Keshavarz 2002). When students are part of the assessment process, they are 
more likely to take charge of their own learning process and products and will 
be more likely to want to make improvements on future work (Sweet 1993).

3.5  Six Effective Assessment Strategies

There are many instructional practices and tools that could be classified as assess-
ment for learning, but here we present six broad categories that can be easily promoted 
through the Teach PD programs, and which we feel they may be effective in typical 
classroom contexts of many emerging market countries. All of these strategies can be 
used with the whole class. They do not require teachers to tailor the assessment for 
each student, yet the assessment still provides personalized feedback. We felt this was 
important for teachers with many students. The six assessment tools and strategies are: 
(1) rubrics, (2) performance-based assessments (PBAs), (3) portfolios, (4) student self-
assessment, (5) peer assessment, and (6) student response systems (SRS). Furthermore, 
it is important to note that these strategies also overlap in a variety of ways (Table 3.1).
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3.6  Addressing Concerns About Reliability

Reliability is the most frequently cited challenge associated with teacher-developed 
assessments, but this partly misconstrues the function or purpose of assessment 
for learning. Reliability—the degree to which a test consistently measures student 
knowledge—is a greater concern for summative assessments that are used to catego-
rize or track students (Sadler 1989). Assessment for learning is formative; it is part 
of the learning process (Heritage 2010) and feeds back directly into changing stu-
dents’ knowledge. Accordingly, the purpose of assessment for leaning is to provide 
evidence that teachers and students can then use to guide learning. The research is 
fairly consistent that effective feedback to learners focuses on what they need to do 
to improve, and that comparing students can be counterproductive (Wiliam 2007).

However, there are important issues to consider in ensuring that criteria are 
demanding and clear, and that teachers and students can apply these criteria 
across a wide range of products or activities (Wren 2009; Darling-Hammond and 
Pecheone 2009). For example, creating an appropriate scoring model or rubric 
can help increase consistency, while Wren (2009) actually suggests field-testing 
the assessment criteria before they are implemented in a classroom. Rubric perfor-
mance standards are open to interpretation; in order to ensure that all students are 
aiming for a similar quality of work, researchers and practitioners recommend the 
use of a sample product or model to help ensure more standardized interpretation 
of the desired outcome (Andrade et al. 2008; Wiggins and McTighe 2005).

Both self- and peer-assessment methods are also criticized for having potentially 
low reliability, based on the possibility that students will increase their assessment 
measures based on unrelated and inflated perceptions of achievement (Ross 2006). 
Some reviews raise concerns about validity when peer assessors are untrained 
(Dochy et al. 1999), but other surveys of the research consider that peer assessment 
has sufficiently high validity (Topping 1998, 2010). However, concerns about valid-
ity are mediated by the fact that both self- and peer-assessment are steps in a longer 
learning process and rarely the final grade; students do not replace the teacher’s role 
in providing summative assessment, they provide an additional dimension.

3.7  Assessment for Learning as a Global Imperative

Assessment for learning is the idea that classroom assessments should support 
ongoing teaching and learning (Assessment Reform Group 2002; Heritage 2010) 
thus highlighting the vital role that teacher-made classroom-based formative and 
process-focused assessments could play in improving the entire education system. 
Many of these assessment strategies are increasingly common in the classrooms of 
emerging market countries, but rarely used in emerging market countries. To truly 
improve student learning in emerging market countries it is important to transform 
how teachers assess their students learning in the classroom.
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The six assessment tools and strategies that have been discussed overlap not 
only in the ways in which they can push teaching and learning into the twenty-first 
century, but also in the types of supports that are needed to make that push suc-
cessful. While all of the assessment strategies and tools discussed can be devel-
oped by a teacher in his or her classroom, in order to maximize the impact on 
teaching and learning teachers require support beyond the confines of the class-
room walls. School administrators, as well as leaders at the local, state, and even 
national levels, must be prepared to offer various types of supports, including 
research and development grants, relevant PD, sufficient planning time, and access 
to high-quality resources. Moving beyond standardized testing and single-grade 
assessment used currently as indicators of learning at a single point in time, is a 
step in the right direction. However, the adoption and integration of classroom-
based assessments designed as ongoing components of the learning process will 
be truly successful only if leaders take the vital next steps in ensuring that these 
necessary supports are in place.

Intel supports assessment for learning in many of its established teacher PD 
programs and encourages ministries to consider how these strategies may play a 
role in their own reform efforts. However, Intel also recognizes the importance of 
new global initiatives to assist leaders in transforming the most common use of 
student assessment, most often recognized as high stakes benchmark exams. These 
new initiatives utilize assessment for learning strategies as tools to empower stu-
dents with the right skills to succeed in the twenty-first-century. Working in col-
laboration with other technology companies, development, and implementation of 
the tools and resources needed for classroom use are underway.

One such initiative is the global partnership, known as the Assessment and 
Teaching of twenty-first century Skills project, (ATC21S.org) that supports 
developing new national assessment strategies and new benchmarking tests. This 
collaborative effort involving more than 260 international researchers, devel-
opers, education specialists, practitioners, and other experts helped define pol-
icy implications, methodological issues, technology considerations, and broker 
common standards, assessments, and terminologies in twenty-first century skills 
around the world. Where the importance of twenty-first century skills were pre-
viously noted as important, the ATC21S project provided, “a system for under-
standing them, measuring them, reporting them, and helping teachers teach to 
them, whether at the individual, class, or system level (ATC21S 2013).” A  
collection of research papers has been produced to describe these methods and 
measures.

More recently, the work of the Collaborative Assessment Alliance 
(CAA21.ORG) extends the research and outcomes of the Assessment and 
Teaching of twenty-first century Skills project. Designed to build local ecosys-
tems of knowledge and expertise in creating new types of assessments, this global 
multi-stakeholder collaboration is made up of a number of a member networks 
at local district, state, or country level, each working with experts to create col-
laborative assessment tasks, to measure twenty-first century Skills (Collaborative 
Assessment Alliance 2013).
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3.8  Conclusion

These findings, based on over a decade of study, help illustrate how to transform 
teaching and learning for millions. One effective way is working through public/
private partnerships between industry, NGOs, countries, communities, and schools 
worldwide to bring the resources and solutions needed for effectively integrating 
technology into educational systems to promote problem solving, critical think-
ing, and collaboration skills among students. In its work collaborating with gov-
ernments, policy-makers, and local agencies around the world, Intel has always 
maintained that education reform is a systemic process, which stakeholders need 
to consider how policy changes in one area affect other areas. The consequences 
of making incomplete, poorly coordinated reforms could be tragic. One of the big-
gest challenges for ministries of education engaged in school reform is measur-
ing whether they are having a real impact in the classroom. Viewing assessments 
as an external additive process misses out on the opportunity for assessments that 
focus on the effects of the teacher’s direct actions and practice within a participa-
tory classroom with the goal of improving the performance quality of the learn-
ers. Weaving technology into these reforms allows schools to monitor and measure 
academic performance where teaching and learning occurs.

Education reformers in the developed nations are paying increasing attention 
to the role that classroom-based assessment strategies play in fostering student-
centered teaching practices, but this conversation is only beginning in emerging 
market countries. While the focus on reforming national tests should not be aban-
doned, we urge ministries, education administrators, researchers, and teachers to 
broaden their view and deepen their conversation around the use of classroom-
based assessments to consider moving beyond assessments as a tool to obtain 
benchmark indicators, moving toward assessments for learning. Together, all of 
the research cited here strongly suggests that these assessment tools and strategies 
can positively affect a number of key areas that we know are important aspects 
of education reform: student/teacher relationships, teacher’s ability to personalize 
instruction, acquisition of twenty-first-century skills, student engagement, and stu-
dent metacognition.
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