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Abstract. My research is on pedagogical design and pedagogical usability of web-based learning environments (WBLEs). It examines the socio-cultural perspectives of the ways people learn and learner’s preferred style of learning and identifies the supposed ‘best’ types of learning technologies and approaches when need to achieve optimum effectiveness in education process. Previous researchers such as, Collis, (1999), McLoughlin & Oliver, (2000), Chen et al. (1999), and Kum et al. (2000), in this study area stated in their results that WBLEs need to be designed in consideration of the needs and learners’ learning styles and suggested some guidelines and models for doing this. They additionally show that despite such guidelines and models used in considering the needs of culturally different learners, some learners are still disadvantaged when studying with or using WBLEs. Example of these learners are African learners, as research in this area already covered Asian, European, American and other continents beside Africa. Hence, the main aim of my research is to examine the impact of cultural issues on the appropriate selection and use of technologies and technology-supported approaches for learning in comparison between African and European learners. This is to help reduce or close the gap in use of technology for teaching and as a learning process in industrialised countries and in sub-Saharan African countries and other less developed or developing countries. It also aim at helping pedagogical designers, e-learning environment technical usability designers, educators/researchers to consider cultural issues affecting use of e-learning environments and WBLEs.
Introduction 
My research focuses on change in teaching learning methods as technology and technology-supported approaches to learning are gaining popularity as ways of improving performance, promoting learning, and positioning educational institutions to adapt to changing situations and increase the quality, effectiveness and efficiency of their operations. The aim of the research is to examine the impact of cultural issues on the appropriate selection and use of technology and technology-supported approaches for learning. In order to address this aim, the following objectives are set: (i) to provide a critical assessment of the factors and cultural issues influencing learning approach involving a WBLE. (ii) To examine the link between the expectations of individual leaner in respect to his/her previous learning experience and the effective use of technology and technology-supported approach for learning. (iii) To develop a systematic culture-focused and learners-centered approach to pedagogical design and use of learning activities and styles based on WBLEs.
This paper will describe the process of data collection using both qualitative and quantitative techniques, and as well shows results of data collected relating it to the theoretical results in pedagogical design and pedagogical usability of e-learning researches. The first part of this paper will highlight literature review in this research area. Second part will highlight the research questions and the theoretical frameworks while the third part will describe the research design and methodology, i.e., the tool used for data collection and participants for data collection and the forth part shows results of the empirical study and its discussion. The conclusive parts of this paper will provide suggestions for pedagogical designers and technical usability WBLE designers in designing effective e-learning environments for Users’ cultural context. 
1. Literature Review on Culture, Pedagogical Design and Pedagogical Usability of Web-based Learning Environments (WBLEs)
Since the radical change from traditional teaching-learning method to use of technology caused by high and continuous improvements in technologies, studies for over a decade have been made into the impacts of culture on use of technology in the primary educational process. Studies into cross-cultural influence on information, communication technology (ICT) in education and web usability have become more popular among ICT and educational technology researchers. Some of these researchers are: Bourges-Waldegg & Scrivener, (1998), Burnett & Buerkle, (2004), Choong, & Salvendy, (1999), Del Gado & Nielsen, (1996), Danet & Herring, (2003). Ess & Sudweeks, (1998 & 2001), Eveland & Dunwoody, (2000), Herring, (1996), Kim & Allen, (2002), Matei & Ball-Rokeach, (2001), Nielsen, (1990), Preece, (2001), Sears, Jacko, & Dubach, (2000), Wheeler, (1998) & Nokaneinen (2004 & 2006). Several other researchers have shown in their studies the relationship between culture & WBLE usability (Chau, Cole, Massey, Montoya-Weiss, & O'Keefe, (2002), Faiola, (2002 & 2004) & Trompenaars, (1997)). Some of these include studies on cross-cultural WBLE design & usability with specific concern for user preferences from behavioural perspective. Some of these researchers are: Barber & Badre, (1998), Honold, (2000), Larson & Czerwinski, (1998), Liu, Lin, & Wang, (2003), Marcus, (2000), Marcus & Gould, (2000), Tractinsky, (1997), Zahedi, van Pelt, & Song, (2001), Taws, (2010) & Lidia, (2007). Numerous studies have identified links between culture, WBLE usability, and user preferences. They have shown how cultural factors affect processes of web related content design & use (Collis, (1999), McLoughlin & Oliver, (2000), Owen et al. (1998), Branden & Lambert, (1999), Chen et al. (1999), & Kum et al. (2000)). 
From this brief review of existing studies in cultural differences and learning with WBLE/e-learning, results show that learner from different cultural backgrounds use and think about WBLE in different ways. Researchers such as, Collis, (1999), McLoughlin & Oliver, (2000), Owen et al. (1998), Branden & Lambert, (1999), Chen et al. (1999), and Kum et al. (2000) of this result state that WBLEs needs to be designed in consideration of the needs and learners’ learning styles. From their results, they suggested some guidelines and models for doing this, and show that despite such guidelines and models used in considering the needs of culturally different learners, some learners are still disadvantaged when studying with or using WBLEs. My research will be focusing on these studies and their results in respect of African learners that are still disadvantaged when studying with or using e-learning environments and WBLEs. 
2. Research Questions and Theoretical Frameworks
The research study addresses the following six (6) research questions: RQ 1: Is there a relationship between Usability Attributes and Learners’ learning culture? RQ 2: Is there a relationship between Pedagogical Design, Pedagogical Usability and Learners’ learning culture? RQ 3: Is there a relationship between Web-based learning environment usability and Learners’ learning culture? RQ 4: Is there a relationship between learner’s culture and learner’s learning styles, that is, any influence of a learner’s culture on the learner’s learning style? RQ 5: What are the cultural issues influencing Web-based learning environment approach? RQ 6: What are the key strategies for designing Educational Websites or Web-based learning environments considering the learner’s culture?
However, in this paper, empirical study will only address the first three RQs through tools use in data collection. The findings of the research will help to reduce or close the gap in use of technology (ICTs-use) for teaching and as a learning process in industrialised countries and in sub-Saharan African countries and other less developed or developing countries. The particular reference of this research will be on learners’ cultures in Africa and Europe in use of ICTs for teaching learning purpose. 
As contribution, this research into learning cultural differences among these continents will help African learners accommodate the inevitable change in technology teaching-learning methodology. It will also help e-learning environments course designers, educators, researchers and WBLEs technical usability designers to consider cultural issues affecting use of e-learning environments and/or WBLEs. 
In order to carry out this research the following theoretical frameworks that are most relevant to the aim of this research are discussed in which this research study is grounded: 1. Nielsen’s Attributes; Activity Theory, and Unified Theory of Acceptance and Use of Technology (UTAUT) on usability conceptual framework. 2. Curriculum theories, Instructional Design theories, and Learning theories on pedagogical usability. 3. Activity Centered Design (ACD Model), Objectivist Instructional Design Models (OIDMs), Constructivist Instructional Design Models (CIDMs), Mixed approach to Instructional Design (MID), and Design Approaches of Wallace & Anderson (1993) on pedagogical design. 4. Hofstede’s cultural dimensions, Hall’s cultural attributes, Nisbett’s cultural attributes, and Trompenaars & Hampden-Turner’s attributes on cultural issues. 4. Kolb’s experiential learning theory & Clark's learning style indicator, Jung & Myers-Briggs learning style theory, Honey & Mumford's learning style model, and Felder-Silverman learning style model on learner’s learning style approach. 
3. Research Design and Methodology: Method and Tool use for data collection
This research is on pedagogical design and pedagogical usability of e-learning environments and cultural issues affecting its uses in teaching and learning approach. In this sense, the research makes use of both qualitative and quantitative techniques (i.e. mixed methods approach) in arriving at defined findings. It combines both participant observations using a designed WBLE for data collection with embedded use of open-ended questions, as qualitative technique. And use of questions in form of a questionnaire (the pedagogical usability survey – Nokelainen’s PMLQ Factors) placed in the designed WBLE that asks about the relation that exists between two or more variables, as quantitative technique. Also, this research makes use of some other research models that is used in designing the WBLE used for data collection, such as, Performance Expectancy, Effort Expectancy, Social Influence and Behavioural Intention models (as used by Jeremy Taws, 2010; and Bandyopadhyay & Bandyopadhyay, 2008). These methods and models in relation to this research theoretical framework are used in design of a WBLE that is used to collect data for this research study (see Figure 1). 
The WBLE designed consists of questionnaire and were administered to European and African learners in order to know and find how African learners like to study and learn via e-learning environments compared with their European counterparts. The basic reason for this is to know how best and effective learning via WBLE can take place from the perspective of both instructor and learners. The web-platform (Figure 1), which contains three different styles of learning materials and activities, randomly allocates different style of learning materials and activities to participants. Pedagogy designs in the WBLE contain different style of contents and same questionnaire. Participants from different locations in Africa (Gambia, Ghana & Nigeria – 50 respondents) and Europe (England, Finland & Netherlands/Germany – 50 respondents) used the WBLE. They provided their responses to the questionnaire (pedagogical usability survey) and then proceeded to answer questions based on the learning materials (cognitive learning survey). This is purposely to determine how participants from different continents differ in use of technology with respect to their cultural characteristics. 
The Tool: The tool discuss here is basically a WBLE (web-platform shown in figure 1) designed and launched on the internet that contains questionnaires (Cognitive learning and Affective learning questions). The designed WBLE contains instructions to the learning activities, demographic survey, learning materials (Cognitive learning) and the Pedagogically Meaningful Learning Questionnaire (PMLQ) factors of Nokelainen (2006). There are three types of learning activities (Type I, Type II & Type III) on three different topics (Talking Drum, APA Style & Electronic Cigarette) which are randomly assigned in several combinations with each respondent working on three different types of the learning activities. Type I is basically text only learning activity and the basis of measurement (baseline or reference point). Type II is signaling (modeling) learning activity and Type III is combination of Type I and Type II (mixed model) with some web-links as secondary learning activities. 
At the beginning of the section, respondent selects their continent and then the WBLE’s system randomly routes them through their continent path where they perform activities allocated to them within the WBLE. The questionnaires for respondents and data collection criteria are based on the following:
General Information of the Respondents – This consists of two main factors: respondents’ differences and cultural beliefs (e.g. Gender & Age, Nationality, Continent of Residence, Education/Courses, and Respect for tradition & Culture). The essence of these factors is to determine or find behavioural cultural dimensions of respondents. That is, where respondents belong to in ‘uncertainty avoidance’ cultural dimension of Hofstede that is identical to Trompenaars & Hampden-Turner’s ‘universalism/particularism value attributes. According to Case (2000), these factors are of valuable when picking participants in phenomenography research.
Technical Usability/Design – This consists of five factors: learnability, efficiency, memorability, errors and satisfaction that are taken from Nielsen’s usability attributes (1993 & 2000); 4-E models of Collis & Moonen, (2001), Dumas & Redish, (1993), Guillemette, (1989), Rosenbaum, (1989), Rubin, (1994), Shackel, (1991), and Nokelainen, (2004 & 2006) usability checklists. The essence of these factors and checklists is to find how WBLE can be design to meet learner’s learning culture in use of e-learning environment/WBLE. These factors are also used as guidelines for structural design of the activities of the WBLE (The website platform – Figure 1).
Pedagogical Design/Usability – This contains six main factors: Learner Control, Added Value, Application, Learner Activity, Value of Previous Knowledge & motivation and 21 questions of PMLQ that are more related to this study. All these are embedded in the WBLE platform (Figure 1). 
In the WBLE, through observation, respondents worked on all the activities randomly allocated to them by the WBLE within a time limit. And these activities contain questionnaires on demographic survey (cultural & educational background), pedagogical design (learning materials), and pedagogical usability survey (The PMLQ). The method used here to collect data relate to nature and purpose of this research as it focuses on describing and finding learner’s learning preferences in terms of learning modes, types of learning activities and learning styles that are issues considered more useful in designing and using WBLE, hence, phenomenographic method is employed. The focus for this research discussion and processes are on learning design and evaluating courses, designing e-modules and technical support for learning Institutions in Africa in particular. 
The WBLE which is designed to collect data is shown in Figure 1 below.
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Figure 1: The web-based learning environment (website platform) pictorial structure.
Figure 1 above is the designed WBLE that contains instructions to demographic survey, pedagogical design (Cognitive learning) and pedagogical usability survey (PMLQ). At the beginning of the section, respondent selects their continent and then the WBLE’s system randomly routes them through their continent path where they perform all activities allocated to them within the web-based learning environment.
4. Results/Findings and Discussion
This section shows all results/findings and it only discusses and gives summary of findings from African respondents to the RQs in relation to pedagogical design and pedagogical usability of WBLE.
Results: The responses to the questionnaires on demographic survey, pedagogical design activities and quizzes, and pedagogical usability PMLQ survey are retrieved from the WBLE’s database and results are analysed in Figures 2 to 4 and Tables 1 and 2 below in relation to the research questions (RQs).
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Figure 4 above clearly shows that both African and European respondents prefer affective learning factors Type II to Type III with higher responses from African respondents in both Type II & Type III when compared with those of European respondents. However, considering the design of questionnaire and different Types of learning materials in relation to the research objectives, these results from pedagogical usability will be cross checked with those of pedagogical design in the summary of the findings/results to RQs section below. The summary of results using only results from African respondents will be related to RQs on pedagogical design and pedagogical usability of WBLE.
Discussion: The empirical results from 100 African and European learners in respect to their learning culture, show that African learners within their learning culture perform better using pedagogically designed WBLE that focus specially more on the following: 1. Learner Control i.e. minimum memory load, meaningful encoding and user control. 2. Motivation i.e. meaningfulness of studies. While their European counterparts highly prefer pedagogically designed WBLE that focus more on Applicability i.e. more activities on learning by doing, and Learner Activity i.e. reflective thinking & problem-based learning. Also, checking overall average of cognitive learning results in Type I, Type II & Type III for African learners, Type I M = 3.04; Type II M = 3.86 & Type III M = 2.78. And those of European learners show: Type I M = 3.04; Type II M = 3.84 and Type III M = 3.88. 
From these results it can be concluded that African learners in response to their learning culture performed at the lowest in Type III pedagogical design. This is mainly because they would like to use e-learning activities that portray reflective observation and learning based on practical experience i.e., signaling rather than learning activities based on abstract conceptualisation and active experimentation i.e., applicability and learner activity. 
To conclude this discussion, findings generated through this empirical study to an extent support those findings generated from theoretical studies and hypotheses from previous researches in this perspective of cultural impacts on pedagogical design and pedagogical usability of e-learning environments/WBLE (see Section 1).
Summary of the Findings to the Research Questions (RQs)
Only the findings from African respondents will be related to the research questions as this research study mainly focus on African learning style and learning culture in relation to pedagogical design and pedagogical usability of WBLE. The purpose is to suggest and recommend best ways and issues to be considered when designing e-learning environments/WBLE by WBLE technical designers and pedagogical designers for effective e-learning activities and e-learning usability in African learners’ cultural context.  
RQ 1 & RQ 3 Findings: 
The results here will view technical usability and e-leaning environment usability from pedagogical usability approach. Hence to find RQ 1: the relationship between usability attributes and learner’s learning culture and RQ 3: the relationship between WBLE usability and Learners’ learning culture. The cultural attributes of African respondents will be correlated with usability attributes/pedagogical usability. These will be:
Usability Attributes/PMLQ Factors I, II & III   and     Demographic Survey (Cultural Attributes)
LC: 33.85 + 34.85 + 35.70 = M 34.80                          Sex: 1 = 34 & 2 = 16  
LA: 29.56 + 32.20 + 30.80 = M 30.85                          Age: n = 50
APP: 34.08 + 36.24 + 33.80 = M 34.70                       Respect for culture/tradition: n = 50
AV: 33.60 + 40.20 + 35.10 = M 36.30                          PKLM: 37 (High) & 13 (Low)  
MOT: 34.40 + 35.66 + 34.66 = M 34.90                       Education: 40 (PG) & 10 (DG)
VPK: 36.80 + 32.30 + 32.40 = M 33.83                        Subject: 15 (Sc) & 35 (Humanities) 
Table 1 below shows correlation between these variables (pedagogical usability attributes & cultural attributes). 
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This shows that there is positive correlation between pedagogical usability (technical usability and WBLE usability), respect for culture/tradition & age at 0.557 & 0.551 respectively. That is, there is large correlation between the variables (r = 0.56 & r = 0.55), suggesting quite strong relationship between Usability Attributes/WBLE usability/Pedagogical Usability factors and Cultural Attributes (respect for culture/tradition & age). Hence, variance is 0.557 x 0.557 = 0.31025 & 0.551 x 0.551 = 0.3036 that indicates 31% & 30% respectively shared variance. This means that these cultural attributes help to explain 31% & 30% of variance in respondents’ scores on usability attributes/WBLE usability/pedagogical usability factors. Therefore, the relationship between usability attributes, WBLE usability/pedagogical usability and learner’s learning culture in terms of respect for culture/tradition & age as investigated using Pearson product-moment correlation coefficient shows strong, positive correlation between the variables [r = 0.56, n = 50 & r = 0. 55, n = 50 respectively]. Hence, results show strong relationship between usability attributes, WBLE usability/pedagogical usability and learner’s learning culture in relation to respect to culture/tradition and age.
However, other cultural attributes, Sex, Education, PKLM & Subject in relationship with pedagogical usability also show large correlation between the variables (r = 1.00). Hence, their variance is 1.000 x 1.000 = 1 which indicates 1% shared variance. This means that, these cultural attributes help to explain 1% of variance in respondents’ scores on usability attributes/WBLE usability/pedagogical usability factors at significant level p<0.01. Therefore, the relationship between usability attributes, WBLE usability/pedagogical usability and learner’s learning culture in terms of Sex, Education, PKLM & Subject as investigated using Pearson product-moment correlation coefficient shows large, positive correlation (with exception of cultural attribute: subject that shows large & negative correlation) between the variables [r = 1.000 (r = -1.000), n = 2 at p<0.01]. Hence, results also show perfect correlation between usability attributes, WBLE usability/pedagogical usability and learner’s learning culture in relation to Sex, Education, PKLM & Subject same as with the theoretical result.
RQ 2 Findings:
To find the relationship between pedagogical design, pedagogical usability and learner’s learning culture. The cultural beliefs, educational background & learning status of African respondents; pedagogical usability factors; Learner Control, Learner Activity, Applicability, Added Value, Motivation, Valuation of Previous Knowledge; and pedagogical design used. That is, Type I, Type II &Type III learning materials will be correlated as a group of variables. These will be:
Pedagogical Usability.                              
Pedagogical Design
 Cultural Attributes
LC: 33.85 + 34.85 + 35.70 = M 34.80
Type I M = 3.04
Sex: 1 = 34 & 2 = 16 (n = 50)
LA: 29.56 + 32.20 + 30.80 = M 30.85
Type II M = 3.86
Age: n = 50
APP: 34.08 + 36.24 + 33.80 = M 34.70
Type III M = 2.78
Respect. for cult./tradition: n = 50
AV: 33.60 + 40.20 + 35.10 = M 36.30

PKLM: 37 (High) & 13 (Low)
MOT: 34.40 + 35.66 + 34.66 = M 34.90

Education: 40 (PG) & 10 (DG)
VPK: 36.80 + 32.30 + 32.40 = M 33.83

Subject:15 (Sc) & 35 (Humanities)
Table 2 below shows correlation between pedagogical usability, pedagogical design & cultural attributes.
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The results show that there are strong, negative correlation between groups of variables for Pedagogical Design & Pedagogical Usability at -0.968 (large); Pedagogical Design & cultural attributes of respect for culture/tradition at -0.287 (weak), Age at -0.974 (large), Sex, Education & PKLM at -1.000 (large) each, with exception of Subject that is positive at 1.000 (large). And large, positive correlation between groups of variables for Pedagogical Design & cultural attributes of respect for culture/tradition at 0.557, Age at 0.551, Sex, Education and PKLM at 1.000 each, with exception of Subject that is negative at -1.000. 
In sum, these results show large correlations between groups of variables (r = -0.97, r = -0.29 & 0.56, r = -0.97 & 0.55, and r = -1.04 & 1.04), suggesting strong relationship between groups of variables. Hence, variances are: [-0.968 x -0.968 = 0.93702, -0.287 x -0.287 = 0.08237, -0.974 x -0.974 = 0.94868 & -1.0004 x -1.0004 = 1.0] & [0.551 x 0.551 = 0.3036, 0.557 x 0.557 = 0.31025 & 1.0004 x 1.0004 = 1.0]. That is, pedagogical design & pedagogical usability at 93.70% with cultural attributes of respect for culture & Age at 8.24% & 94.87% respectively and other cultural attributes (Sex, Education, PKLM & Subject) at 1% also with 31% for respect for culture/tradition & 30% for Age, and other cultural attributes also at 1% as shown in RQ 1 & RQ 3 results.
This means that cultural attributes Age & Respect for culture/tradition help to explain 95% & 8% and 30% & 31% of variance in respondents’ scores on pedagogical design and pedagogical usability respectively. Other cultural attributes (Sex, Age, PKLM & Subject) show same results at 1% on pedagogical design and pedagogical usability factors at the significant level p<0.01. Therefore, the relationship between pedagogical design, pedagogical usability and learner’s learning culture in terms of respect for culture/tradition & age as investigated using Pearson product-moment correlation coefficient shows reasonably strong, correlation between the variables. So also, other cultural attributes, Sex, Education, PKLM & Subject in relationship with pedagogical usability and pedagogical design show large/strong and perfect correlation between the variables.
5. Conclusions
Having provided a critical assessment of the factors and cultural issues influencing learning approach involving a web-based learning environment and examined link between the expectations of individual leaner in respect to his/her previous learning experience and effective use of technology approach for learning. And having developed a systematic culture-focused and learners-centered approach to pedagogical design and use of learning activities and styles based on web-based environments as well as described process of data collection and results of data collected. The conclusive parts of this paper will provide suggestions for pedagogical designers and technical usability WBLE designers in designing effective e-learning environments for Users’ cultural context. Some of these suggestions based on the empirical findings of this study are as follows:
1. As findings show that activities based work environments are more relevant to African learners and their ‘collectivist’, uncertainty avoidance and long-term versus short-term time orientation learning cultures, hence, course designers and WBLE designers should consider these facts when designing e-learning environments. The e-course designers and WBLE designers should as well consider the perceived usefulness and perceived ease of use as major determinants of intention to use a technology. This reflects on pedagogical design findings where African learners have comparative advantage on signaling method (Type II) with high learner control affective learning outcome relatively to their least comparative advantage on applicability affective learning outcome in comparison with their European counterparts.
2. The findings show that pedagogical designers and WBLE (technical usability) designers should consider WBLE designs that avoid stress and one that provides exciting and challenging sessions (no dull moments). WBLE users expect e-courses and e-learning environments that embrace different categories of group discussions, and not just discussion, so there can be interactions with instructors (instructor’s involvement) and participants on web-based courses and e-learning environments.
3. Pedagogical designers and e-learning environments, technical usability, designers when designing WBLE should ensure that e-learning environments maintain a reasonable power-distance balance between instructors and learners, i.e., authority and non-authority figures. 
4. They should provide problems or e-learning tasks that are comfortable and appropriate to the learning values and practices of learners. 
5. They should design e-learning so it is connected to learners’ cultural values and develop an environment for asking questions and as well allocate time for reflection.
Having considered all in this research study-paper on pedagogical design and pedagogical usability of WBLE and its cultural implications in comparison between Africa and Europe, one basic direction for further research will be suggestion in the areas of costs and benefits offered by web-based course environment or e-learning only courses. For examples: 1) what is the cost of the certification or to what extend would the certification be recognised and commensurate positions be given to participants in employment services? 2) The benefits should be clearly highlighted: Who benefits from this? That is, in terms of benefits in the use of technology and technology-supported approaches for learning in respect to instructors and learners interactions via-a-vis the   society: a) would teachers become more pedagogically affectionate towards their learners when contacts are web-based and ‘faceless’? Or would learners be turned to ‘genetically modified seeds’?
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