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ABSTRACT

In 1942 examiners from Makerere College found students at Blantyre Secondary School to be weak in science and mathematics. Since that time performance of Malawian students in these subjects has remained a sad story. The study inquired into the problem of poor in science subjects from a constructivist perspective. The constructivist perspective stipulates that students construct their knowledge and are responsible for their learning.

The population of this study was 89 government- and government-assisted secondary schools. From that population eighteen schools were randomly selected from each of the six educational divisions in the country. One thousand and five hundred secondary class 3 students drawn from intact classes in the randomly selected schools completed a 31-item learning beliefs and practices questionnaire with items drawn from the science education literature and adapted to the local situation. The students also completed another questionnaire about self-efficacy beliefs and attributions of failure. A further sample of 40 students was interviewed about their concepts of science learning.
The major finding of the study were (1) There was a pronounced opposition to the introduction of science subjects in schools in the country in the 1930s; (2) the students have high positive self-efficacy beliefs but attribute failure to factors outside themselves; (3) reading and listening are the most commonly used learning skills among the students; (4) students hold positivistic beliefs about scientific knowledge and science learning.
It was concluded that historical factors and students’ lack of sense of responsibility for their studies are some of the factors that account for poor performances in science subjects. 

It was recommended that pockets of excellence in science teaching be created in each administrative region of the country.

INTRODUCTION

One of the perennial problems of the education system in Malawi is poor performance of students in national examinations, at secondary level, especially in the sciences and mathematics. This problem is as old as the education system in the country. It was noted for the first time in 1942 when Makerere College Staff found students at Blantyre Secondary School to be weak in science and mathematics. In the same year, in the course of administering Junior Certificate Examinations to his students, the Principal of Blantyre Secondary School confirmed the findings of the Makerere Examiners. Writing in the annual report of the Education Department for 1942, the Principal of Blantyre Secondary School expressed optimism that the school would use findings of the Makerere Examiners to raise performance of the students to the level for admission to Makerere College.
Results of Makerere Entrance Examination in the country, in subsequent years worsened rather than improved. In 1943 all 7 candidates who attempted the Makerere Entrance Examinations failed. In the following year all the candidates failed again and “proved definitely that Nyasaland pupils have not yet attained that standard” (Rep. Ed. Dep., 1944,p.6). In a mood of disappointment with the performance of his students, the Principal of Blantyre Secondary School suggested opting out of Makerere Examination altogether. In the view of the Principal, the next step was to develop “a full secondary course with a view to entrance to a higher college or to some other form of vocational training” (Rep. Ed. Sep., 1944). The argument here was that because students were not succeeding in finding places at Makerere, what should be done was to prepare them for entrance into a higher college, higher than Makerere College. In 1945 and 1946 all the candidates who sat for the Makerere Entrance Examinations failed. No students attempted the Makerere Examinations in 1947 but in 1948 two X students attempted the Makerere Entrance Examinations and failed. Failure of students in the Makerere Entrance Examinations was explained in terms of the fact that the students were taking the examination at the end of standard VIII. Failure of standard X students in 1948 could not be similarly explained. According to the 1948 Report of Education Department, the standard X Students were not really interested in this Makerere Entrance Examination and had no intention of working for 5 years for a diploma outside the country.
Abandonment of Makerere Entrance Examinations, did not improve the performance of Malawian students. In 1952 for instance, 18 candidates were presented for the Cambridge Overseas School Certificate (COSC) Examinations. The results are described as most disappointing in the sense that only two candidates qualified for Matriculation Exemption (Rep. Ed. Dep., 1952. Manyuchi (1982) uses COSC Examination results of 1968 to show that pass rates of Zimbabwe African students were much higher than those of students in Malawi and Zambia. The pass rates in 1968 in the COSC Examination in Zimbabwe, Malawi and Zambia were 93.4, 58.7, and 47.8 respectively (Manyuchi, 1981, p.21). Furthermore Chipembere (2002) in his autobiography bears testimony to poor performance of Malawian students in science and mathematics when he writes that during the time he was in exile in Tanzania, he found that “Tanzanian students did much better in the COSCE in mathematics and science”(Chipembere, 2002, p.73)

More recently the Education Service Review Report that was prepared for the Malawi Government by Price Water House (Malawi Government, 1988) and the Malunga Commission (2000) have pointed out the scarcity of good passes in national examinations at the school certificate level in the country. The present study set out to determine that which keeps highly selected students in Government and Government assisted schools from performing at their expected level.  
THEORETICAL FRAMEWORK AND RESEARCH QUESTIONS

The overarching theoretical framework for this study is constructivism. The central tenet of constructivism is that “conceptions held by each individual guide understanding (Duit and Tregust, 1998, p. 8). Terhart (2003, p.34) clarifies the nature of the constructivist approach to learning when he states that one of the most important characteristics of constructivist learning is the development of individual “thinking tools, as well as becoming aware of one’s own thinking and learning as well as its processes”. The attribution of success or failure in learning is another aspect of learning in the constructivist perspective. Students are considered to be responsible for their learning. According to Hogg and Vaughan (2005) casual attribution of success or failure in an academic task denotes one’s acceptance or denial of responsibility for their performance in the academic task.      
To guide the investigation the following research questions were posed:

1. How have students performed in science subjects in the national examinations in the past?

2. What perceptions of themselves, as learners of science, do the students have?

3. What learning skills do students use when learning science after class hours?

4. To what do the students attribute their failure in physical science?

RESEARCH DESIGN AND METHODOLOGY

The study is a multiple-methods study that falls into three parts:
1. Analysis of documents and archives pertaining to the problem of poor performance in science.

2. Questionnaire survey of science learning.

3. In-depth interviews of selected students about science and learning physical science after classes.

The population of this study was 89 government and government assisted secondary schools. From that population eighteen schools were randomly selected from each of the six education divisions in the country. One thousand and five hundred secondary class 3 students drawn from randomly selected schools participated in the study. The mean age of the participants was 17.1 years. Their maximum and minimum ages were 23 and 13 respectively. The participating students completed a 31-item learning beliefs and practices questionnaire with items drawn from the science education literature and adapted to the local situation and a self-efficacy and attribution of failure questionnaire. Forty students were interviewed individually and in groups about their concepts of science learning. Relevant documents found in the Malawi National Archives were analyzed to determine the origin of the problem. Details of the instruments used in the study are presented next.
For the questionnaire, initially, I planned to use items drawn from questionnaires about students’ learning of scholars such as Schommer (1990), Pintrich and De Groot (1990) and Zimmerman and Pons (1986). A questionnaire with most items drawn from the works of these authors was complied and piloted in two schools. Analysis of students’ responses and subsequent follow up of the responses during interviews revealed a strong desirability bias in the responses of the students. One item, for instance, asked students to indicate whether or not they practice drawing relevant diagrams when studying physical science. Although the majority of them strongly agreed with the item, a physical examination of their notebooks in the two schools in which the questionnaire was piloted yielded no student initiated diagrams. Similarly another item asked students to indicate whether or not they make their own notes. Although the majority of the students claimed to make fresh notes as they study, no such notes were available in students note books. It seemed that the students aimed at giving the researcher socially acceptable responses rather they what they personally felt or did about the issue. Similar evidence of strong social desirability bias among secondary school students in Malawi was found in students’ responses to the ROSE questionnaire (Sjoberg and Schreiner 2005). In Sjoberg and Schreiner’s report of students’ responses to the ROSE questionnaire, students from Malawi appear to score much higher than students from other developing countries. The students from Malawi seem to have responded to the ROSE questionnaire on the basis of the ‘right” answers rather than what is true about them. Further incidence of desirability bias among students has been reported in Case (2004). Case, in her research in South Africa, reports that “most students have learned to recognize the “right” answers in an inventory” such as a questionnaire (Case, 2004,p 108). Case points out that the presence of desirability bias among the students casts doubts on the use of questionnaires to determine students conceptions and their approaches to learning. To overcome this problem, the questionnaire was modified so that except for self-efficacy items, students were asked to indicate their feelings on some condition or phenomena rather than on what they felt or do. Instead of asking students the extent to which they memorize facts given by the teacher in a lesson, I asked them the extent to which the looked for facts given by the teacher. Looking for facts given by the teacher is suggestive of memorization as a learning strategy. Similarly, instead of asking students to indicate the extent to which they consider themselves to be slow in their learning, the students were asked to indicate extent in which they agreed to disagree with the statement “Slow learners cannot succeed in learning physical science”. In this manner the desirability bias problem was minimized.
The free response questions were not originally envisaged in the initial planning of the study. It was the reviewers of the first questionnaire who argued that since one of the aims of the study is to see the problem of poor performance of students from the perspectives of students themselves, it was important to listen directly to what the students had to say about the problem. I accepted the recommendation of the reviewers and added free response items to the questionnaire. In the free response items, I asked students to indicate what grades they hope to achieve on their School Certificate Examinations and to state what they consider to ve the main obstacle to their doing very well in the Malawi School Certificate Examinations. The problem with free response questions is that coding of responses is difficult and time consuming. The design of the questionnaire, however, was such that only two of the free responses items had to be coded. In this manner the demands for coding of free response items were kept to a minimum.
The interview protocol was developed through a series of pilot studies. The initial interview protocol had five items concerning science and science learning. During the pilot studies the necessity of discussing learning in the context of some science content become evident. Zou (2004) argues that students’ epistemological beliefs are different in different content areas. Hammer and Elby (2000, p.4) illustrate the content knowledge-based character of learning through arguing that although the belief that “knowledge is tentative” is more sophisticated than that “knowledge is certain”, in some contexts in science, however, the more sophisticated beliefs may not hold. Newly discovered knowledge may be considered tentative. That the earth moves around the sun, for instance, cannot be categorized as tentative knowledge. Belief in tentativeness of knowledge helps to maintain an accommodating attitude to paradoxes and surprises in scientific community, but newly discovered knowledge may be more tentative than knowledge discovered long ago that has been subjected to frequent testing since that time.
In finding out how students learn physical science, I chose to do so in the context of the kinetic theory of matter. The kinetic theory was chosen because according to the present curriculum, it is the first topic that students learning in Form 3. Where students had covered the kinetic theory of matter in their studies, a suitable theory that the students had covered was identified and used during the interviewed. Students were for example, asked “Did you learn the kinetic theory of matter last term? If the answer is “yes” they were then asked to state what the kinetic theory of matter says. In this manner students’ concepts of learning were probed in the contexts of learning science.

The archival documents used in the study were drawn from the Malawi National Archives and from the Special Collection Section of the library at Chancellor College. To select documents for this study, I viewed the titles of all education documents in the Malawi National Archives in Zomba, the Special Collection Section at Chancellor College and Nyasaland Papers in the Public Record Office in London available on microfilm in the library at Chancellor College. Documents that appeared to be relevant to the study were jotted down in a notebook. I then perused through the selected documents to determine whether they were worthy a detailed study. Among the documents selected for detailed study were; Huxley’s Report on biology and its place in native education in East Africa and related correspondence and minutes; minutes of the Advisory Committee on Education in Nyasaland, 7-8th June 1932 and, Proceedings of the Higher College of East Africa Inter-Territorial conference, Makerere 1938.
Data Analysis

Given the multi-method nature of the study, various methods of data analysis were used to derive some meaning from the data and answer the research questions. The methods of data analysis used were document analysis, obtaining descriptive statistics, inductive and interpretive analysis of interview transcripts and free responses questions. These methods are discussed next seriatim.

Document Analysis

Documents pertaining to education and science education were classified into “intentional documents” and unpremeditated documents” following Borg and Gall (1989) and London (2001). Unpremeditated documents are those that were prepared to serve immediate purpose such correspondence that followed Huxley’s report that was kept in the Department of Education. The people who wrote these letters had no knowledge that their letters would be used for historical purposes. They freely expressed their ideas about the consequences of teaching science to Africans. One weakness of unpremeditated documents is that communication between officers in the department of education written in minutes in official files. The officers who wrote these minutes did not know that what they were writing would be used for historical purposes. The Annual Reports of the Department of Education, however, are intentional documents. Similarly, minutes of the Advisory Council of Education in Nyasaland are intentional documents because their purpose was to record the institutional history of the committee. Intentional documents tend to be doctored to serve the purposes of the writer rather than to portray an unbiased picture of an event. Both types document were used in this study. Issues pertaining to science education were during the analysis followed up from the colonial Office to the colonies and back to the Colonial Office.
Quantitative data

The SPSS for Windows up to version 11 software (Pallant, 2001) was used to obtain descriptive statistics from the survey data collected. The variables in the data were coded as indicated in Pallant (2001) and Field (2000), before the data were entered. The data were then entered and cleaned using the procedures for checking errors, checking categorical variables and continuous variables described by Pallant (2001). The means, standard deviation and variance of each item were obtained. The items were then arranged in order of decreasing mean and variance.

Qualitative data

The technique of inductive analysis was used to analyse students’ attributions of failure in national examinations. The processes of unitizing and categorizing (Rudestam and Newton, 1992) were used. Unitizing is a coding operation that identifies information units relevant to a given theme in a text. In the categorizing process units of information realized in the unitizing process are organized into groups called categorizing on the basis of similarity in meaning. The inductive analysis technique was applied to the attributions items.

The interview data was used in the study to investigate students’ conceptions of science and science learning and, to determine the extent to which students regulate their studies. In general analysis of interview data took the form of inductive and interpretive analysis (Hatch, 2002). Statements pertaining to some theme such as science learning were culled from the interview transcripts and were put into categories. The process of unitizing and categorizing units of information culled from the interview transcripts was used to extract meaning from the data (Spradley cited in Hatch, 2002).
Results 

The presentation results is organized according to the research questions. The findings pertaining to the first research question are presented first. Findings about the other research questions followed one after another.

Research question 1: How have students performed in science subjects in national examinations in the past?

There is little doubt that performance of students in science subjects in Malawi has been poor. All the documents available indicate that Malawian students have been performing poorly in science subjects. To further substantiate this finding I collected examination results data for physical science, mathematics biology and agriculture from the Malawi National Examinations Board. Grades awarded to students range from 1 to 9 where 1 denotes the best grade and 9 denotes a failure grade. I divided the grade into 3 groups following usual classification in nine point scale. 1 to 6 representing credit passes; 7 and 8 representing bare passes and 9 representing failure. I then calculated the percentages of students achieving the various categories of grades from 1984 to 1993 and drew a histogram to determine trends. Figure 1 shows that the performance of students in physical science was not only poor but it was also deteriorating.
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Fig 1: Percentages of students achieving credit pass, bare pass and failure grade in physical science from
1984 to 1993
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Fig 1: Percentage of students achieving credit pass, bare pass and failure grade in physical science from 1984 to 1993

Research question 2: What perceptions of themselves, as learners of science, do the students have?
The students have high positive perceptions of themselves as learners of science. In view of the strong desirability bias among the students that has been referred to in the proceeding chapter, three different methods were used to assess the self-efficacy beliefs of the students. All three methods yielded results that suggest that the students have a high sense of self efficacy in science. A comparison of the predicted grades and average achieved grade from 1999 to 2003 is presented in figure 2.
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Fig 2: Predicted grades compared to average achieved grades 1999-2003




Fig 2: Predicted grades compared to average achieved grades 1999-2003

As indicated in fig. 2, there is a mismatch between what the students think they are capable of achieving and what they actually achieve. The students do not know what it takes to do well in national examinations in sciences.
Research question 3: What leaning skills do students use when learning science after class hours?

The students were very limited in their knowledge and use of learning skills. The most commonly mentioned leaning skill were reading and listening to teachers or other students. Some skills such as visualization, problem solving and even memorizing were rarely mentioned. Table 1 summarizes students’ weightings of these categories.

Table 1: Learning skills used by to learning physical science after classes

	Learning skills
	Number of times the skill was mentioned

	Reading 
	27 (48.2)

	Consulting other students or teachers
	11 (19.6)

	Discussing in small groups
	6 (10.7)

	Doing what was done in class
	5 (8.9)

	Solving problems
	5 (8.9)

	Others 
	2 (3.5)


Percentage in parenthesis
The learning skills in the “other” category, were elaboration and responding to the objectives of the topic. The predominance of reading as a learning skill is obvious in the table. Reading appears to be universal learning skill to some students.

Research question 4: To what do the students attribute their failure in physical science?

As indicated in previously I applied the inductive analysis technique to students’ responses to the attributions item. Nine categories namely: teachers, absence of science equipment, unavailability of books, physical science as a subject is difficult, students’ laziness, low quality of teaching , problem with mathematics that is in physical science, unqualified teachers changes in policy and other reasons emerged from the students’ responses. Students’ weightings of these categories are summarized in Table 2 below.
Table 2: Students’ attributions of failure in MSCE examinations in physical science.

	Attribution 
	Frequency of occurrence in the data

	Teachers 
	1093 (33.2)

	Lack of science equipment
	643 (19.5)

	Lack of books 
	531 (16.1)

	Physical science itself is difficult
	334 (10.1)

	Students laziness 
	284 (8.6)

	No attribution 
	114 (3.5)

	Problem with the mathematics 
	107 (3.1)

	Started learning late
	70 (2.0)

	Too little time is allocated to physical science
	63 (1.9)


Percentages in parenthesis 

Table 2 above shows that the students attribute their failure mainly to factors outside themselves. This is rather strange because normally high sense of self-efficiency is associated with internal rather than external attribution. Students who attribute their success or failure to external factors have no reason for working hard.
DISCUSSION AND CONCLUSION

Four factors that affect students’ performance namely: past experience; high sense of self-efficacy in learning science; lack of learning skills ad external attribution of success or failure in learning tasks stand out. These factors are commented upon briefly in the following paragraphs. The colonial administration and some missionaries feared scientifically educated Africans. Sir Harry Johnston, the first Governor of Nyasaland in explaining Europeans’ fear of the educated African drew a parallel between the dragon’s teeth that were used against tanks in war and education of Africans that prevented colonial administrators and tradesmen from exploiting African labour to achieve their ambitions. Lacey the then Director of the Department of Education expressed the fear of scientifically educated African when he urged his superiors not to let Makerere to divert secondary schools in Nyasaland from their curse (Lacey, 1937). Although Makerere was set up by the British Government to teach Africans science so that they could be trained as assistant officers in various professions, local colonial policy in Nyasaland was hostile to teaching Africans science. The country abandoned Makerere Entrance before students in this country attained the Makerere Standard. The behavior of the colonial administrators drew the attention of the Colonial Office that in 1943 it sent a Mr Cox to find out what was keeping Nyasaland from matching on like its neighbors. 
The high sense-self-efficacy that the students have may be the result of having been offered secondary school places on merit twice, in Forms 1 and 3. Phillips Commission (1962) maintained that selection of students does not convert them into good learners if they are poor learners. The fact that the students lack learning skills suggests that they were selected from a group of poor learners. The students’ external attribution of success or failure in academic tasks means that they have not yet learned to take responsibility for their learning.

It is recommended that a re-think about the primary and secondary education system be conducted so as to ensure that students at secondary school would have learned to take responsibility for their success or failure in academic tasks. Learning skills that are not used by the students should be taught in the course of ordinary teaching. When Government Schools get re-organized various stakeholders should work together to ensure that learning will be the focus of all activities in the schools.
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