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The South African Department of Education has attributed the poor pass rates in Grade 12 Physical Sciences to the learners’ 

lack of practical work and the inability of learners to solve problems by integrating their knowledge from different topics in 

Physical Sciences. A possible reason for this could be a disjointed alignment between the curriculum and the examinations. 

The study reported on in this article focused on the alignment between the curriculum and the examination by analysing the 

Curriculum and Assessment Policy Statement (CAPS) document, the Examinations Guidelines documents, and the final and 

supplementary examinations of Paper 1 (P1) for Grade 12 Physical Sciences. We used the Surveys of Enacted Curriculum 

method, which incorporates a document analysis of CAPS and P1 using Bloom’s taxonomy as a classification tool for the 4 

physics topics and the 4 levels of cognitive demand. We found a balance of representation of 67%; a cognitive complexity of 

80%; and an average Porter’s alignment index of 0.76 between the CAPS and P1, all of which indicates a disjointed CAPS–

P1 alignment. We recommend that the CAPS–P1 alignment be reconsidered. 
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Introduction 

For the South African education system to compare globally, best practices of the top education systems in the 

world, such as those of Finland and Singapore, must be leveraged (Schleicher, 2012:81). In Singapore, it is 

accepted that learning does not necessarily imply the mastery of subject content, but for learners to become future 

leaders, they need to become critical thinkers and solvers of complex problems. These were the type of thinkers 

that would be in high demand in the future economy (Yahya, 2017). The learners’ ability to critically understand 

information, and the ability to generate ideas from their understanding are essential to their future. Changes in the 

Singaporean curricular policies and initiatives enabled a shift in focus from the knowledge of content to the 

development of learners as critical thinkers. The way forward in Singapore was to embark on school-based 

curriculum innovation that emphasised critical thinking across subject content at the national level (Tan, Koh, 

Lee, Ponnusamy & Tan, 2017:518). Curriculum changes similar to those applied in Singapore where also 

implemented in Finland to foster critical thinking in educators and learners. 

The Finnish education system aimed to create new models for school and teacher development – to ensure 

an increased alignment between the curricula and educational assessment (Schleicher, 2012:83). Some of the 

outcomes of the policy changes included shorter school days, minimal homework, focus on play, free time, and 

outdoor learning (Jackson, 2016). South Africa must adopt the best practices of global education leaders to achieve 

success in STEM (science, technology, engineering, and mathematics) education. Not only must there be changes 

in the current education system, but the South African government must support investment in STEM education, 

which includes an investment in STEM educators (Kennedy & Odell, 2014:249). The number of tertiary level 

graduates becomes a necessary measure of the success of government investments towards STEM education. 

The minimum admission requirement for entry into an undergraduate science degree in South Africa is 50% 

in the Grade 12 physical sciences examination. The minimum entry for an undergraduate degree in engineering 

is 60% in the Grade 12 Physical Sciences examination (Stellenbosch University, 2018; University of Cape Town, 

2017; University of Johannesburg, 2018; University of KwaZulu-Natal, 2016; University of Pretoria, Faculty of 

Health Sciences, 2017; University of the Witwatersrand, 2018). On average only 24% of the learners who 

complete the Grade 12 physical sciences examination meet the minimum entry requirement to study towards an 

undergraduate degree in the sciences (Department of Basic Education [DBE], Republic of South Africa, 

2018a:176). Furthermore, an average of only 14% of the learners meet the minimum entry requirement to study 

towards an undergraduate degree in engineering (DBE, Republic of South Africa, 2018a:176). The low percentage 

of learners studying Grade 12 Physical Sciences who qualify to study engineering and the sciences at the tertiary 

level is of great concern. 

A possible reason for the poor learner performance in Physical Sciences could be the non-alignment between 

the curriculum and the examination (Squires, 2012:129). Alignment studies allow for the analytical research of 

the various components of an educational system to compare the content and make decisions about how well they 

agree with each other (Martone & Sireci, 2009:1337). Horizontal coherence is the alignment between the 

curriculum content and instructional activities with the assessment (Mhlolo & Venkat, 2009:35). Traditional 

methodologies for determining the alignment between the curriculum and the assessment include sequential 

development, expert review, and document analysis. In the study reported on here we used the Surveys of Enacted  
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Curriculum (SEC) research method that included 

three measures of alignment (Kurz, Elliott, Wehby 

& Smithson, 2010:132) which formed the basis for 

the research questions. 

The alignment measures are balance of repre-

sentation, cognitive complexity, and Porter’s align-

ment index (AI). Balance of representation refers to 

the measure of the relative emphasis of topic cover-

age between the curriculum and the assessment. 

Cognitive complexity refers to the measure of the 

relative emphasis of cognitive demand between the 

curriculum and the assessment. The alignment index 

refers to the quantitative measure of the alignment 

between the curriculum and the assessment. 

The subject-specific documents of the Grade 

12 Physical Sciences curriculum included the Cur-

riculum and Assessment Policy Statement for Phys-

ical Sciences (Grades 10–12) (DBE, Republic of 

South Africa, 2011) and the Examination Guidelines 

for Physical Sciences Grade 12 (DBE, Republic of 

South Africa, 2014; 2017b; Eastern Cape Education, 

2015; South African Comprehensive Assessment In-

stitute [SACAI], 2016), jointly referred to as the 

Curriculum and Assessment Policy Statement 

(CAPS). The examination for Grade 12 Physical 

Sciences comprised two examination papers: Na-

tional Senior Certificate (NSC) Grade 12 Physical 

Sciences: Physics Paper 1 (P1) and NSC Grade 12 

Physical Sciences: Chemistry Paper 2 (P2). The du-

ration of the examinations for P1 and P2 were 3 

hours each and each examination paper comprised 

150 marks. The final score for the Grade 12 Physical 

Sciences was 400, which was made up of the 300 

marks for P1 and P2 combined, and 100 marks for 

school-based assessment (SBA). The SBA consisted 

of class tests, mid-year examinations, trial examina-

tions, and three prescribed experiments, conducted 

as formal assessments (DBE, Republic of South Af-

rica, 2011:144). The CAPS is central to the organi-

sation, planning, and teaching of Grade 12 Physical 

Sciences (DBE, Republic of South Africa, 2011:5). 

The first Grade 12 Physical Sciences examination 

based on the CAPS was written in November 2014. 

This study included the final and supplementary P1s 

from 2014 to 2018. 

The purpose of this study was to undertake an 

in-depth analysis of the CAPS and the physics con-

tent of the Grade 12 Physical Sciences examination 

to assess the alignment of the CAPS and P1 with re-

gard to the three criteria of the SEC method as pre-

sented by Kurz et al. (2010:132). P2 was excluded 

from this study as it did not contain any physics con-

tent. The alignment between the CAPS and P2 also 

requires an analysis but did not form part of this 

study and will be dealt with at a later stage. 

 
Literature Review 

The pass mark for Grade 12 Physical Sciences is a 

final mark of 30% (DBE, Republic of South Africa, 

2018a:6). According to the DBE, Republic of South 

Africa (2018a:175), 179,561 students wrote P1 in 

November 2017, and the pass rate was 65.1%. An 

achievement of 30% will not allow learners entry 

into STEM-related fields of study at tertiary institu-

tions. Low learner achievement is a problem in 

physical sciences education (Kriek & Grayson, 

2009:185) and the poor performance in physics 

causes learners to dislike the subject, due to fear 

(Ayene, Damtie & Kriek, 2010:546), compounding 

the problem of poor performance. The DBE 

acknowledged this problem and included the aim of 

increasing the pass rate in physical sciences exami-

nations in its action plan (DBE, Republic of South 

Africa, 2017a:1). However, according to the 2017 

NSC Grade 12 Examination Report (DBE, Republic 

of South Africa, 2018b:61), the aim of increasing the 

pass rate in the physical sciences examinations was 

not achieved. A reason for the poor performance 

could be the disjointed alignment between the cur-

riculum and the examination, which we planned to 

investigate in this study. 

Alignment in an education system refers to the 

degree to which the curriculum and the assessment 

are in agreement (Rothman, Slattery, Vranek & Res-

nick, 2002:9). Webb (1997:4) elaborated on this by 

stating that the alignment between the curriculum 

and the assessment is the degree to which they guide 

learners to learn what they need to know. In educa-

tion, an assessment refers to the process of determin-

ing the degree to which learners have learned what 

they were supposed to learn (Kahl, 2013:2617). In 

the curriculum, the concepts “needs to know” and 

“supposed to learn” reflect the content and how it 

needs to be assessed. This could create a problem 

when determining where changes should be made to 

facilitate an improved alignment between them. Ad-

dressing this problem requires of policymakers to re-

view the aims of the curriculum. One of the principal 

objectives of the CAPS is to encourage active and 

critical learning to produce learners that can criti-

cally evaluate information (DBE, Republic of South 

Africa, 2011). This aim lends itself to the concept of 

higher-order thinking skills (HOTS), which is essen-

tial for learners in the 21st century (Resnick, 2001). 

In the 1950s, Benjamin Bloom created a 

scheme of classification that categorised the levels 

of reasoning skills required by learners (Bloom, 

1956). Bloom’s taxonomy comprises six levels of 

cognitive demand (CDLs), namely knowledge, com-

prehension, application, analysis, synthesis, and 

evaluation. Krathwohl (2002:215) presented a revi-

sion to Bloom’s original taxonomy, which was verb 

based rather than noun based. The six levels of cog-

nitive demand in the revised taxonomy are: remem-

ber, understand, apply, analyse, evaluate, and create. 

Similar to the original taxonomy, the revised taxon-

omy is also hierarchical. 

HOTS refers to the skills required by learners 

for them to successfully invoke the higher levels of 

cognitive processes. HOTS presents itself in three 
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categories, the first of which is about knowledge 

transfer, which occurs at a level above understand-

ing and remembering, both of which are deemed 

lower-order cognitive processes (Anderson, Krath-

wohl, Airasian, Cruikshank, Mayer, Pintrich, Raths 

& Wittrock, 2001). According to Anderson et al. 

(2001) the transfer of knowledge skills and conse-

quently, meaningful learning, enables a learner to 

make sense of what was learned and to apply that 

knowledge to new situations. The second HOTS cat-

egory is critical thinking – a level above apply and 

analyse, both of which are middle-order cognitive 

processes, which require of a learner to judge and 

critique (Barahal, 2008). The third HOTS category 

is problem-solving; learners critically evaluate 

ideas, form creative alternatives, and effectively 

communicate responses (Collins, 2014). The im-

portance of teaching learners HOTS is that learners 

with a high level of HOTS tend to be more success-

ful (Tanujaya, Mumu & Margono, 2017) and leaners 

that have not been taught a demanding, challenging, 

and thinking curriculum perform poorly in assess-

ments based on problem-solving (Resnick, 2001). 

Based on the arguments above, the curriculum and 

the assessment must both foster an environment that 

promotes the use of HOTS. 

Guo, Xing, Xu and Zheng (2012) as well as 

Liu, Zhang, Liang, Fulmer, Kim and Yuan (2009), 

conducted studies on other countries/cities where the 

alignment between the curriculum and the examina-

tion for Grade 12 physics or equivalent was investi-

gated. The study by Liu et al. (2009) showed that 

New York had a significant alignment between the 

curriculum and the examination, while China and 

Singapore did not. The reasons stated for the lack of 

alignment between the curriculum and examination 

for Singapore and China indicated a shift towards 

higher-order thinking skills required in the examina-

tion. These studies emphasised the need for ongoing 

studies of the alignment between the curriculum and 

the examination to determine its effect on teaching. 

An earlier study by Edwards (2010) concern-

ing the South African context included the analysis 

of the National Curriculum Statement (NCS), the 

NSC Grade 12 Physical Sciences: Physics Paper 1 

(P1) and NSC Grade 12 Physical Sciences: Chemis-

try Paper 2 (P2). In this study Edwards analysed the 

2008 Exemplar, 2008 November and 2009 Novem-

ber examinations, and found that the calculated AI 

of 0.80 was consistent between the two final P1s an-

alysed. Edwards (2010:587) also states that a low AI 

is not necessarily a bad thing if it is due to examina-

tion questions containing a higher cognitive demand 

than prescribed by the curriculum. Edwards’ (2010) 

study was the first to quantify the alignment between 

the curriculum and the examination for Physical Sci-

ences in South Africa. 

Since Edwards’ (2010) study the curriculum 

has changed from the NCS to the CAPS. This 

change required a new study to determine the align-

ment between the CAPS and P1. Edwards (2010) an-

alysed three examinations that included P1 and P2 

while in this study, eight P1s were analysed. Another 

difference is that Edwards (2010) used a revision of 

Bloom’s taxonomy that has six hierarchical levels of 

cognitive demand while the current study uses a 

modification of Bloom’s taxonomy that has four 

non-hierarchical levels of cognitive demand. 

The CAPS uses the four levels of cognitive de-

mand of the modified Bloom’s taxonomy (DBE, Re-

public of South Africa, 2011:144). 

The research questions underpinning the study 

were: 
• What is the measure of the relative emphasis of cov-

erage of physics topics in the CAPS and P1 for the pe-

riod November 2014 to March 2018? (Balance of rep-

resentation.) 

• What is the measure of the relative emphasis of the 

cognitive demand level coverage in the CAPS and P1 

for the period November 2014 to March 2018? (Cog-

nitive complexity.) 

• What is the alignment between the CAPS and P1 for 

the period November 2014 to March 2018? (Porter’s 

alignment index.) 

 

Theoretical Framework 

Bernstein’s cognitive device and Bloom’s theory of 

cognitive taxonomies are the theoretical bases for 

the framework that guides this study. In 1977 Basil 

Bernstein presented a structuralist view of education 

based on the three pillars of education: curriculum, 

pedagogy, and evaluation (Bernstein, 1977). Each of 

these pillars in Bernstein’s cognitive device is a mes-

sage system that delivers formal educational 

knowledge. The mechanisms of knowledge commu-

nication in Bernstein’s pedagogic device follow a set 

of distributive rules that specify the communication 

of content and also perform the monitoring function 

of adequate understanding of the pedagogic discus-

sion (Bertram, 2012:7). The first field of knowledge 

analysed in Bernstein’s study was the field of re-

contextualisation – where knowledge generated in 

the field of production is re-contextualised, simpli-

fied, and transformed into new pedagogic 

knowledge. The second field was the field of repro-

duction – where generated knowledge is simplified 

and transformed into new pedagogic knowledge. 

The third field was re-contextualisation where the 

knowledge generated in the field of re-contextuali-

sation is transformed for the second time for general 

consumption. 

Hoadley (2006:22) reports that pedagogy con-

sists of the following five classifications rules: the 

strength of the boundary between the subject area 

and other subject areas; the strength of the boundary 

between the subject area and shared knowledge; the 

strength of the boundary between spaces used by 

teachers and learners; the strength of the boundary 
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between spaces – internal and external to the class-

room and learning; and finally, the strength of the 

boundary of pedagogical identities. 

In this study, we used the strength of the 

boundary between the subject area and other subject 

areas as the classification rule that resulted in the use 

of the breadth of the CAPS. The breadth of the 

CAPS comprises the four physics topics (PST) 

(DBE, Republic of South Africa, 2011:8): mechan-

ics (PST1), waves, sound, and light (PST2), electric-

ity and magnetism (PST3), and optical phenomena 

(PST4). 

Furthermore, we used the SEC method using 

Bloom’s taxonomy of cognitive domain as classifi-

cation tool to determine the cognitive complexity of 

CAPS content items and P1 assessment items, and 

subsequently, we used Porter’s alignment index to 

determine the alignment between the CAPS and P1 

assessment items. We used a modified version of the 

original taxonomy of cognitive domain, which com-

prises of four non-hierarchical levels, referred to as 

cognitive demand levels. These cognitive demand 

levels (CDL) were recall (CDL1), comprehension 

(CDL2), application and analysis (CDL3), and syn-

thesis and evaluation (CDL4). Unlike Bloom’s orig-

inal taxonomy, the modified taxonomy used in this 

study was not hierarchical as it is assumed that learn-

ers may be able to apply (CDL3) a principle without 

actually comprehending (CDL2) it. 

 
Methodology 

Research methods have been developed to attain a 

more sophisticated level of analysis of the compo-

nents of an education system. The three methods 

used most often are the Webb method (Webb, 1997), 

the Achieve method (Resnick, Rothman, Slattery & 

Vranek, 2004) and the SEC method (Blank, Porter 

& Smithson, 2001). 

The Webb method and the Achieve method are 

used to gain a better understanding of the subject 

coverage comparisons while the SEC method is used 

to gain an understanding of both the subject content 

and the levels of cognitive demand between the cur-

riculum and the examination (Edwards, 2010:575). 

We used the SEC method to determine the alignment 

between the CAPS and P1. The reason for using this 

method was that it also provides a quantitative meas-

ure of alignment: an understanding of cognitive de-

mand between the curriculum and the examination 

of one subject (Physical Sciences) in one grade 

(Grade 12) in the absence of any performance data. 

The SEC method uses a topic and cognitive demand 

classification of the curriculum and the examination. 

This classification produces a two-dimensional fre-

quency matrix with physics topics in the rows and 

cognitive demand levels in the columns. In our 

study, the PST and CDL classification resulted in 

eight frequency matrices for P1 and four frequency 

matrices for the CAPS. 

A cell-by-cell division of the frequency matrix 

by the frequency matrix total produces the ratio ma-

trix. A cell-by-cell absolute difference between the 

CAPS ratio matrix and the P1 ratio matrix produced 

the absolute differences matrix. 

We used Porter’s equation (Porter, 2002) to 

calculated the alignment index between the CAPS 

and P1: 

𝐴𝐼 = 1 −  
∑ |(𝑋𝑖 − 𝑌𝑖)|𝑛

𝑖=1

2
 

The term, ∑ |(𝑋𝑖 − 𝑌𝑖)|𝑛
𝑖=1 , in Porter’s equation is the 

sum total of the absolute differences matrix. No es-

tablished criteria existed to determine the strength of 

the AI since the calculation of the AI is dependent 

on the size of the ratio matrix (number of categories) 

and the number of content items classified (Fulmer, 

2011:386). Fulmer developed a computational algo-

rithm to calculate simulated mean critical values 

based on varying the number of topics, cognitive de-

mand levels, and curriculum content items. 

The reliability of the SEC alignment method 

and Porter’s alignment index was affected by rater 

effects. The consistency and the dependability of the 

SEC alignment method and Porter’s equation were 

verified by computing an interrater reliability coef-

ficient. We used Cohen’s kappa method to calculate 

the interrater reliability coefficient. Porter, Polikoff, 

Zeidner and Smithson (2008:3) reported on the work 

of Porter (2002) who computed an interrater reliabil-

ity coefficient of 0.7 for two raters and an interrater 

reliability coefficient of 0.8 for four raters. The over-

all kappa interrater reliability coefficient for the cod-

ing of the CAPS and P1 was 0.88, which is higher 

than the 0.70 kappa interrater reliability index of 

Porter (2002) and, according to Coleman (2017:31) 

is “almost perfect” reliability. 

The coding of items from P1 included an anal-

ysis of the cognitive processes involved in each P1 

assessment item. The analysis revealed a common-

ality of explicit verbs which were tabled according 

to the four levels of cognitive demand and was used 

as the coding scheme for this study. An example is 

presented to illustrate the analysis of the cognitive 

processes involved in P1 assessment items. P1 as-

sessment items required of learners to “read off from 

the graph.” The learner was required to analyse the 

graph and apply the information given. The cogni-

tive processes involved in this example were appli-

cation and analysis, and “read off from the graph” 

was accordingly added to the CDL3 column of the 

explicit verbs table. Two experts performed the cod-

ing on four separate occasions –three trial runs and 

the final coding. We used the data from the final cod-

ing in this study. Cohen’s kappa for the coding of the 

documents was 0.91 for the 149 CAPS content 

items; 0.97 for the 518 guideline content items; and 

0.81 for the 429 P1 assessment items. The overall 

Cohen’s kappa for all the items coded was 0.88. 
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Results 

The data in Table 1 shows that the relative frequency 

of the CAPS content items was greater than the rel-

ative frequency of the P1 assessment items by 

16.38% only for items based on PST1. For the re-

maining topics, the relative frequency of the CAPS 

content items was less than the relative frequency of 

the P1 assessment items by an average of 5.46%. 

The PST absolute value of the difference between 

the relative frequencies of the CAPS and the relative 

frequencies of P1 was 32.77% and indicate a balance 

of representation of 67.23% (100% – 32.77%) be-

tween the CAPS and P1. 

 

Table 1 Balance of representation in the CAPS and 

the P1  
CAPS% P1% CAPS–P1% 

PST1 58.34 41.96 16.38 

PST2 4.28 10.26 5.97 

PST3 30.06 36.36 6.30 

PST4 7.31 11.42 4.11 

Total 100.00 100.00 32.77 

 

The data in Table 2 shows that the relative fre-

quency of the CAPS content items was greater than 

the relative frequency of P1 assessment items by 

10.21%, only for items based on CDL1. In terms of 

CDL2, the relative frequency of the CAPS content 

items was approximately equal to the relative fre-

quency of P1 assessment items, having a difference 

of only 1.17%. In terms of CDL3, the relative fre-

quency of the CAPS content items was less than the 

relative frequency of P1 assessment items by 9.04%. 

There were no items based on CDL4 in either the 

CAPS or P1. The CDL absolute value of the differ-

ence between the relative frequencies of the CAPS 

and the relative frequencies of P1 was 20.42% and 

indicate a cognitive complexity of 79.58% (100%–

20.42%) between the CAPS and P1. 

 

Table 2 Cognitive complexity in the CAPS and P1  
CAPS% P1% CAPS–P1% 

CDL1 33.99 23.78 10.21 

CDL2 22.84 24.01 1.17 

CDL3 43.18 52.21 9.04 

CDL4 0.00 0.00 0.00 

Total 100.00 100.00 20.42 

 

Substitution of the absolute differences matrix 

total for the expression  ∑ |(𝑋𝑖 − 𝑌𝑖)|𝑛
𝑖=1  in Porter’s 

alignment equation allowed for the calculation of the 

AI between the CAPS and P1. The data in Table 3 

shows that the CAPS and P1 were the least aligned 

(AI = 0.7119) in the March 2016 examination and 

were the most aligned in the November 2016 exam-

ination (AI = 0.7852). The average AI between the 

CAPS and the final (November) P1s (0.7708) was 

higher than the average AI between the CAPS and 

the supplementary (March) P1s (0.7419). 

 

Table 3 Alignment index for the CAPS and P1 

P1 
∑ |(𝑋𝑖 − 𝑌𝑖)|

𝑛

𝑖=1
 

AI 

November 2014 0.5420 0.7290 

March 2015 0.4956 0.7522 

November 2015 0.4296 0.7852 

March 2016 0.5762 0.7119 

November 2016 0.4296 0.7852 

March 2017 0.4821 0.7590 

November 2017 0.4327 0.7837 

March 2018 0.4536 0.7732 

Average 0.7599 

 

Figure 1 below shows the data obtained for the 

AI between the CAPS and P1 and the frequency of 

P1 assessment items based on CDL1, CDL2, and 

CDL3 for the period November 2014 to March 

2018. The trend shows that the AI has been increas-

ing during the period. In this same period, the trend 

indicates that the frequency of P1 assessment items 

based on CDL1 and CDL3 has been increasing, 

while the trend for P1 assessment items based on 

CDL2 has been decreasing. 

 
Discussion 

The findings of our study indicate that both the 

CAPS and P1 focus on PST1 and CDL3, which is in 

contrast to the findings obtained by Edwards (2010) 

who reported that the NCS was focused more on 

PST3 and CDL1. Figure 1 shows an increasing trend 

in the relative frequencies of P1 assessment items 

based on CDL3 for the period November 2014 to 

March 2018, and during the same period, there has 

been an increase in the CAPS–P1 alignment. We 

also found that there were no P1 assessment items 

based on CDL4, which is in agreement with the find-

ings by Mothlabane (2017). Although this finding 

does not directly affect the measurement of the AI, 

it does demonstrate that there is room for a shift to-

wards higher-order thinking skills in the CAPS and 

P1. Instruction and assessment that focus on higher-

order thinking improve learner achievement and 

should be an essential aim in education systems (Zo-

har & Dori, 2003). Unlike the curriculum changes 

made in 2009, the changes made to P1 has positively 

affected the alignment with the CAPS and indicates 

that an improved alignment is possible with a curric-

ulum focused on higher-order thinking. 
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Figure 1 Trends in the alignment index and cognitive demand of P1 

 

The average AI (0.76) calculated in this study 

was comparable to the average AI (0.78) calculated 

by Edwards (2010). In Edwards’ study there was a 

change to the NCS curriculum, which reduced the 

AI between the NCS and P1. In our study, the No-

vember 2014 P1 was the first CAPS-based examina-

tion and presented the lowest AI (0.73) between the 

CAPS and the November P1, indicating that alt-

hough changes to the curriculum initially lowers the 

curriculum–assessment alignment, the alignment 

does improve with time, which results in an im-

proved curriculum and an enhanced curriculum–as-

sessment alignment. The data in Table 3 indicates 

that the average AI (0.76) calculated in this study 

was higher than the average AI (0.71) calculated by 

Liu et al. (2009:787). Liu et al. considered the AI 

(0.71) calculated by them as low. The reasons for the 

low AI calculated by Liu et al. was a curriculum shift 

that decreased the frequency of content items based 

on CDL1 in favour of content items based on CDL3. 

Liu et al. further argue that a low AI is not neces-

sarily a negative consequence if the misalignment is 

due to the promotion of higher-order thinking skills, 

as in this study. Guo et al. (2012) calculated an av-

erage AI of 0.30, and the authors explained that the 

low AI was due to a curriculum that focused on 

lower-order thinking skills, while the assessment fo-

cused on higher-order thinking skills. While Guo et 

al. dismissed the AI as only being useful for describ-

ing the relative content and cognitive compositions 

of the curriculum and the assessment, the AI is a 

measure of the gap between the intended curriculum 

and the attained curriculum (Wang & McDougall, 

2019), which Tienken (2008) described as the op-

portunity to learn and improve learner performance. 

To improve learner achievement, an increase in 

the AI between the CAPS and P1 is required 

(Squires, 2012). The variables affecting the AI are 

the balance of representation and the cognitive com-

plexity in both the CAPS and P1. The option of mak-

ing changes to P1 to increase the CAPS–P1 align-

ment entails increasing the relative frequency of the 

assessment items based on CDL1 by correspond-

ingly decreasing the relative frequency of the assess-

ment items based on CDL3. This option directs P1 

toward assessing lower-order-thinking skills and is 

unwarranted. The other option entails making 

changes to the CAPS, which entails decreasing the 

relative frequency of the content items based on 

CDL1 and correspondingly increase the relative fre-

quency of content items based on CDL3. Although 

the curriculum serves as the driver of success within 

an education system (Lyneis & Fox-Melanson, 

2002), the high relative frequency of the content 

items based one CDL1 in the CAPS compared to P1 

indicates that a revision of the CAPS seems neces-

sary. The proposed changes to the CAPS, a shift 

from CDL1 to CDL3, will result in an improved 

CAPS–P1 alignment as well as a shift towards in-

creasing higher-order thinking skills. 

 
Recommendations 

Neither the CAPS nor the P1 CDL distributions fos-

ter higher-order thinking as indicated by Ball and 
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Garton (2005:62–63) who report CDL weights of 

10%, 20%, and 70% for CDL1 through CDL3. We 

propose that both the CAPS and P1 reduce the fre-

quency of items based on CDL1 to 10%, reduce the 

frequency of items based on CDL2 to 20%, and in-

crease the frequency of items based on CDL3 to 

70%. The absence of items based on CDL4 is of con-

cern; however, as these items are absent in both the 

CAPS and the P1, their absence does not affect the 

CAPS–P1 alignment. The items based on CDL4 are 

included in the SBA, which was outside the scope of 

this study. We recommend that further research 

should include the SBA, which, in addition to 

providing a full description of what learners are 

taught and what they are expected to know, it should 

also provide for a comprehensive view of learners’ 

cognitive demand. 

To improve the CAPS–P1 alignment, we have 

proposed changes to the CAPS. A systematic ap-

proach to these changes may be facilitated by further 

studies that expand on the balance of representation 

and the cognitive complexity dimensions of align-

ment. In terms of the balance of representation, fur-

ther studies may extend the four topics used in this 

study to include the 29 subtopics in the CAPS. In 

terms of the cognitive complexity, further studies 

may include the factual, conceptual, procedural, and 

metacognitive knowledge areas as described by 

Krathwohl (2002). We noted the exclusion of CDL4 

in both the CAPS and P1, which does not provide a 

complete picture of the Grade 12 physics curricu-

lum. A concluding recommendation is to include the 

practical activities of the school-based assessments 

(SBA) in future studies. Including the practical ac-

tivities of the SBA will provide a full description of 

what learners are taught and what they are expected 

to know. 
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